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SURGERY 

ITS PRINCIPLES AND PRACTICE 


CIIAI>1’ER LIII. 

HERNIA. 

By William B. Colky, M.D., 

NEW YORK. 

General Considerations. — The term “hernia” is probably de- 
rived from the (Ireek word meaning ‘‘an olTshoot,” and, strictly 
.s|)eakin|;i;, may be applied to any protnision or projection from the sur- 
roundin;^ snrfiice, c. q., hernia cerebri. When used alone, the term 
hernia has come to l)e synonymous with rupture, and is applied to a pro- 
trusion of some one or more of the abdominal vi.scera, through a normal 
or an abnormal opening. While rupture is the term most commonly 
used l)y the laity in de.scribing this condition, it is misleading, since it 
r(»sts upon a false conception of the etiology. The term originated 
at a time when it was generally believed that traumatism, or a 
teaiing of the mu.scular stiuctures by some direct or indirect violence, 
was a frtnjuent and im]iortant cau.se. The great increiuse in our knowledge, 
as a lesult of the large number of operations for the radical cure of 
hernia that have been performed during the last two decades, has proved 
that in the vast majority of cases “hernia is a dif?ease rather than an 
accident.” In other words, it is due to a congenital defect, c. (/., an open 
funicular pi-ocess of peritoneum, or an abnormal size of some normal 
opening in the abdominal wall. This congenital defect, then, is the 
main cau.se of a hernia, while the immediate or exciting cause plays but 
a minor role. 

A hernia i.s made up of three parts: (1) the sac; (2) the covering of 
the sac; (3) the contents of the sac. All hcrnijis have been generally 
divided into two groups, /. c., congenital and acquired. These terms, 
however, have given rise to a great deal of confusion. Even now there 
is no well-settled rule as to their proper interpretation. Some writers 
class as congenital all hernial sacs which are preformed, calling acquired 
all sacs that have tleveloped after birth. This would be an excellent rule, 
were it possible to apply it practically. Inasmuch iis the only way of 
definitely telling that a sac is preformetl or of pre-natal origin is by the 
fact that it communicates with the tunica vaginalis testis, it hiis been a 
VOL. IV — 2 17 
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rule with most writers to class ius (Mm^enital heniijus only su(»h as showed 
this connection. This test, however, rules out not only a very large nurn- 
l)er of sacs in the male, in which by reason of the appearance of a hernia 
in earliest infancy the presence of a preformed sac is j)ractically proved, 
but it also rules out all cases of inguinal hernia in the female. To thus 
mstrict the term ‘‘eongenitar' to a comparatively small proportion of 
cases in the male is, I believe, most misleatling. It is probable that in 
the v:ist majority of inguinal hemitus in the male, and practically all in 
the female, the .sac is preformed, /. c., theie is an open funicular process 
of peritoneum existing at birth, even though the heniia may not develop 
until adult life. Tlie principal exception to this broa<l generalization 
wouM be the direct hernias. This variety of hernia more accurate knowl- 
etlge luis shown to be far less frequent than has hitherto been suppo.scd. 
.My own operative statistics show 39 ca.ses of direct hernia in a total of 
over 1950 operations. Of these, oidy two occurred in the female. 

It may sometimes l)e |K).ssible to distinguish a (‘ongenital or preformed 
sac from an actually accpiired heniial .sa<*, /. c., one formed after birth, 
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by the intimacy of its relationship to the cord and its vessels in the male, 
and to the round ligament in the female. The acapiired sac, a type of 
which we have in the direct hernia, is simply a bulging forward of tlie 
parietal peritoneum into .some opening or weak j)lace in the abdominal 
wall. This .sac luis no intimate connection with the cord or the round lig- 
ament. 

In a preformed or congenital sac, on the other hand, we find, especially 
in children (and this is equally true whether the sac connects with the 
tunica vaginalis or not), the sac in the mo.st intimate relationship with the 
cord and cord vessels, the latter lying in closest contact with the thin 
membrane of the sac, and both .surrounded by the infundibuliform fjiscia. 
In many cases the sac extends down to the tunica vaginalis testis without 
communicating with it. But such communication is of no importance 
in estimating its claim to being classed lus congenital. Some writers 
have recently gone so far as to class all inguinal and femoral hernias tus 
congenital, with the possil)le exception of some cases of direct inguinal 
hernia. This position has been taken and most ably defended l)y R. Ham- 
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ilton Russell, of Melbourne.^ Russell has seen a direct hernial sac in the 
cadaver of a man who had no hernia during life. A number of similar 
cases of congenital poiuthes of peritoneum have been found in the femoral 
region, in which cases there w’as no history of hernia during life. Fur- 
thermore, Russell cites much evidence based on embryologic research, 
which seems to prove that such poiufhes of peritoneum actually do occur, 
and not infrequently in the femoral canal. Whether these be regarded 
as a normal event of * ‘developmental accident'^ is of no particular mo- 
ment. If these facts be true, wc have a better explanation of the origin 
of femoral hernia than any tliat has hitherto been offered. 

Anatomic Varieties of Hernia.— Among the most common 
varieties in their order of frequency are (J) inguinal, (2) umbilical, (3) fe- 
moral, (4) ventral. The rarer forms are: ol)turator, ischiatic, pelvic, 
lumbar, diaphragmatic;, and the various forms of retroperitoneal hernia, 
c. g., duodenal, retrocecal, hernia of the foramen of Winslow. 

Clinical Varieties of Hernia. —Reducible, irreducible, inflamed, 
strangulated. 

Reducible Hernia . — This is by far the most common of all varieties 
of hernia. Here the contents of the hernial sac, no matter of what form 
the hernia may be, arc returned into the abdominal cavity either spon- 
taneously, on the patient’s lying down, or by manipulation on the part 
of the physician. In some cases in which the hernial sac is large and the 
neck comparatively small, a good deal of effort on the part of the phj^sician 
may be required to accomplish reduction. In the early stage of develop- 
ment practically all hernias are reducible. 

The Sac. — Whatever the variety of hernia, there is one feature 
common to all, and that is the sac. This sac is formed by a layer of peri- 
toneum and covers in whole or in part the contents of the hernia. In 
the congenital type, the hernial sac is a preformed pouch or diverticulum 
of peritoneum, first empty, until by some unusual effort or accident caus- 
ing an increase in the abdominal pressure, some of the abdominal viscera 
are forced into this pouch. In the acquired variety, the best examples 
of which are seen in the direct inguinal, epigastric, and ventral her- 
nias, the parietal peritoneum is forced by intra-abdominal pressure 
tlirough some congenital defect in the abdominal wall. In epigastric 
hernia this is often a transverse slit in the fascia, through which the omen- 
tum is forced like a thin wedge, gradually dilating the opening until a 
well-marked hernia is formed. Under certain conditions a hernial sac 
may be incomplete, e. (/., in sliding hernia of the cecum or sigmoid and, 
occiisionally, in hernia of the bladder. In these Ciises the sac anteriorly 
is like an ordinary sac, while posteriorly it is continuous with the anterior 
surface of the cecum or sigmoid. Such ctiscs offer considerable diffi(;ulty 
in operations for radical cure. Figs. 1, 2, and 3 illustrate types of sac 
observed by the author in operations for radical cure of hernia. 

In the rarer forms of internal hernia, c. gr., diaphragmatic, in most 
Ciises no sac is present. In ventral hernia following laparotomy there is 
a gradual thinning out of the cicatrix, forming a large pouch, in which 
there may be no sac or a partial one. In still rarer cases there may be 
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a ruptuits of the poritoneuiu and the contents of the sac (omentum or 
bowel) may pass downward into the canal, covered only by muscle and 



Fio, 2. -Hkrnia WITH Smdixj; IIkrma ok tiif. Ckcum, 


fascia. Some authors deny the existence of such a condition, lait the 
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writer has operated upon one such case, which 
proves that it may occur (Fi.ii*. 1). 

Size and Shape of the Sac. 1'liis may vary 
from a fusiform j)rotrusion hardly larger than a 
slate-pencil, to an enormous pouch, containing 
nearly all <»f the contents of the abdomen. 
Every or^an except the spleen ami pancreas 
has l)een fouml in the sac, and in some cases the 
sac reacluvs as far down as the knees. Some 
writers, c. //., Bayer, hold that the shape of the 
sac in congenital hernia differs from that in 
acquired heniia, bein^ pear-shaped with a nar- 
row' neck in the congenital variety, while in the 
acquired type it has a broader neck and nar- 
rower bji.se. 

I do not think this distinction can readily be 
made, nor is it of much practical value. 1'ho 
sac, bein^i: a part of the peritoneum, Inis the 
same anatomic characrteristics. It is a smooth, 
ehistic membrane, exceedingly thin and trans- 
parent in children. It may be easily irritated 
by means of a truss, ^ivinjj; rise to an inflam- 


matory exudate, wdiich may cause adhesions between the sac and the 


contents of the sar;. 


Relation of the Sac to Other Structures. — In oblique inguinal hernia 
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the sac bears a constant relation, lx)tfi to the cord and to the overlying 
structures. It always lies in a position anterior to the cord and to the 
cord vessels and is surrounded, in common with the latter, with the thin 
layer of infundibuliform fascia. Next in order, from within outward, 
comes the cremasteric fascia and muscle; then the superficial fascia, 
and, finally, the skin. In inguinal hernia in the female we find the sac 
bearing the same relation to the round ligament as it does to the cord in 
the male, i, e., it lies directly over or in b*ont of the round ligament and 
is very closely attached to it. In direct inguinal hernia in the male 
the sa(r emerges through the abdominal wall, below the epigastric artery, 
through the external inguinal ring. Strictly speaking, it is a ventral 
hernia, and in most cases, I believe, the sac is acquired. It pushes the 
cord directly in front of it or to one side, and has no such intimate rela- 
tion to the cord as is found in the olduiue variety. In direct hernia 
the shape of the sac differs consideral)ly from that in the oblique variety, 
being almost spherical; it praf?tically always enlarges directly outward 
and rarely, if ever, enters the scrotum. 

The Neck of the Sac. — That portion of the sac which is the narrow- 
est, usually situated within the hernial orifice, is known as the neck 
of the sac. In a few cases it is a well-defined circular ring, but 
in most ciuses no such definite outline can be made out. Much im- 
portance htis been attacdied to the neck of the sac for the reason that in 
many cases it was supposed to be the chief (*ause of sti*angulation. In 
most of the text-books and monographs upon strangulated hernia the 
cause of the strangulation h{is been attributed to the neck of the sac; 
the same has been true in reports of operations in children as well iis 
adults. Yet in nearly all cases the strangulation is easily reduced, if 
the tense fibers of the external ring are first cut, thus proving that the 
neck of the sac could not have been the cause. In seventeen cases of 
strangulated hei’iiia in children operated upon at the Hospital for Rup- 
tured and Crippled, the external ring was the cause of strangulation in 
all but one. In this case the neck of the sac was a firm ring of cicatricial 
tissue. In the great majority of cases the neck of the sac will be found 
to be simply a thin, chistic membrane, which, though somewhat narrower 
than other portions of the sac, is easily distensil)le and quite incapable of 
producing the strangulation for which it is so frequently held respon- 
sible. 

Changes in the Sac. — While originally a very thin membrane, the 
sa(? may undergo important changes, especially in hernia of long stand- 
ing or in cases in which an ill-fitting truss has been worn for a long time. 
In such cases the sac may become greatly thickened and of leathery 
consistence, while in some rare cases it may undergo calcification. 

Different Types of Sacs. — ^The shape of the sac varies greatly, i\s is 
shown by the accompanying cuts (Figs. 5 to 10), taken from cii.ses 
o|)erated upon by the author. In scrotal hernia the most common form 
of sac is the pear-shaped, with the fundus below and the neck above the 
internal ring. There may be a ccuistriction half-way between neck and 
fundus, giving rise to the hour-glass shaped sac (Fig. 7). Many sacs are 
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in-egiilarly sacculateil, juul in snine cases there may he a perfectly 
formeil ilouble sac (Kip?. 9 ami 10). Sometimes only one of these 
sacs communicates with the peritoneal cavity, the second bcinp 
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separated by a thin partition of 
peritoneum. In other cjiscs both 
sacs open into the abdominal 
cavity. 

Contents of the Sac.— As we 

have .stated, nearly every orpan in 
the abdomen, with the exception 
of the pancreas, has been found in 
the sac of an in^^uinal or femoral 
hernia. The m(»st frequent con- 
tents. however, are omentum, 
either alone or associateil with the 
small intestine; the cecum, sig- 
moid, and more rarely the bladder, 
may be present . In femoral hernia 
the intestine is seldom found ex- 
cept in stran.iriilation, the omen- 
tum forming the usual contents of 
the sac. Occasionally, however, 
the tubes and ovary and uterus 
liave been found in the sac of a 


femoral hernia, and the apj)endix 
vermiformis ha.s been found in one hundred cases. 


The intestine and omentum are the most frefpiently found contents 



Flo. 7. -- H»>rR- Fid. 8. IforR-di.AHR Fi<i. 9. — I)oi;bi.k Fkj. 10. - Usrnr ai. Type 
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of the hernial sac. Some authors attempt to give the relative frequency 
of the parts forming the contents of the sac. Maydl,* in 283 cases of 
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inguinal heniia, found the intestine in 149; omentum in 77; both in 34 
rases. In 123 rases of femoral hei*nia the intestine was found in the sac 
in 86, the omentum in 19, and both intestine and omentum in 14 cases. 

It is ol)vious that this relative propor- 
tion must vary with the duration and size 
of the hernia. In the early stages of a 
hernia the omentum is the first to enter 
the sac; only after the opening has at- 
tained considerable size does the intestine 
enter. Hence, different statistics will un- 
doubtedly show great variiitions in this 
respect. The small intestine more f re- 
fluent ly enters the hernial sac than the 
large; the lf)op of intestine a short dis- 
tance above the ileocecal valve, having 
tlie longest mesentery, is the most often 
found in the sac. It is proliable, how- 
ever, that in most cases the mesenterv of 
otlier loops is sulliciently long to permit 
of their entering the sac of an inguinal or 
femoral hernia. The cecum and sigmoid 
aie occasionally found in such sacs, al- 
though much less frequently than the ileum. In some cases, by reason 
of the fact that the cecum and sigmoid are almost completely surrounded 
by [)eritoneum, with an unusually free mesentery, they may appear in 
the hernial sac precisely as a coil of small intestine. 
In the majority of cases, however, they enter the 
hernial sac by a sliding ]n*ocess, forming a type of 
hernia characterized I)y the French as “hcniie par 
glissement,'' or sliding hernia. In these cases the sac 
is incomplete, being absent posteriorly. !Maydl found 
the large intestine in 22 of 443 cases, 11 of which were 
cecal. 

Etiology of Hernia.— Predisposing Causes of 
Hernia. — In addition to the presence of a funicular 
sa(% or one of pre-natal origin, the following may be 
mentioned among the predisposing causes of heniia: 
Age, sex, heredity, occui)ation, obesity, pregnancy, 
certain constitutional diseases. 

Age , — In a total of 75,544 cases obseiwed at the 
Hospital for Ruptured and Crippled from 1890 to 
1906 inclusive, 25,126 were below fourteen yearn of 
age; 4593 were between fourteen and twenty-one; 
45,825 were over twenty-one. 

Sex , — Of 70,090 cases of hernia 53,009 occurred in 
males and 17,081 in females, or 75.7 per cent, males to 24.3 per cent, 
females. Separately considered, we have the following proportion of 
males to females in the different varieties of hernia: 



Fio. 12.-' Sliding Ck- 
CAL IIkknI.V with 
Hydrocklk. 



Fig. H.-Ukrnia Sac containing 
Ovary and Fallopian Turk with 
ITS Fimhriatkd End, ai.so Small 
Quantity op Fluid. 
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lierger,’ in lO.tXX) c.nses of hernia observed by him. reiK)rts 7 V.V.i males and 
fsniales. or about 75 |ht cent, of nudes to 25 jkt cent, of females. 

Malgaign(‘’s statistics {Mddi.sheil in show 2205 males to 5()4 females; in 

other words. SO |ht cent, of male and 20 fier cent, of hanale patients. 

McCready* hnind lS.22.‘i males to H572 females, which, exi>re.s.seil in |HTcentage, 
gives 84 males to Iti females. 


It is (lillieult to understand tho.se marked differenees in the ratio of 
males to females, jn'ovided the facilities for treating both .sexes are the 
same at the difTerent in.stitutions. In those clinics not j)rovided with 
female assi.stants. undouhtedly many ruptured females would hesitate 
to apply for treatment, and, hence, tlie true ratio could not he ascertained 
from the statistics of such ho.spitals. At the Hospital for Kuidured and 
Crippled we have, during the past twenty years, had a female physician 
in attendance, and I i)elieve that otir statistics come near rei>rcscnting the 
correct ratio in dispensaiy practice. 

The statistics of Malgaigne ami Werkner* show 1 in every 21 subjects in Saxony 
examined to be ruptured, while in Ik4gium the proiN>rtion was found to be oidy 
1 : S9. larger e.stimates tlie ))ro}X)rtion of ruptureo in the male as one in 14.9, 
and one in 44.7 in the female, giving an averagi* for both sexes of I : 22. He figures 
that in .'lU |>er cent. c»f the male cases the hernia occurs during tin' first year »)f life; 
in 10 per cent, of the female cas(\s. From ten to thirty-five years there is a minimum 
•number, and frcmi thirty-five to .s«*venty there is a steady increase, the maximum 
being at .sciventy in the male, at .sixty-five in the female. 

Heredity. At the Hospital for Ruptured and (’ripplctl we have found 
that about onc-fourth of all patients give a history of hernia in tlie 
family. 

The predisposition to heniia seems to vary somewhat with different 
nationalities. According to the .statistics of Baxter, baseil upon a .study 
of ca.ses ob.servcd in the Hnited States army, the Portuguese are the most 
prone to hernia, and f)er.son.s bom in Kngland and the Pnited States are 
least so afnicte(l. These findings, however, can hardly be accepted as 
conclusive. 

Obenity and preynanry and general constitutional di.sea.se.s which lessen 
the weight and cau.se atrophy of the abdominal mu.sclcs are all predis- 
posing causes to hernia, especially umbilical hernia in adults. BergerVs 
stati.stics .show the marked influence of pregnancy upon the development 
of hernia. Eighty-one per cent, of .single femoral hernias occurred in 
women who had borne children; SG.O per cent, of double femoral hernias; 
88.1 per cent, of umbilical, 89.fl per cent, of umbilical and inguinal, 
100 per cent, of umbilical and femoral hernias. 
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Phimosis, which has been regarded by many writers upon hernia as an 
important iiredisposing cause, I am inclined to believe has no influence 
whatever. The same can be said of rickets and scoliosis. 

Other Predisposing Causes . — Abnormal length of the me.sentery has 
been believed by some writers to be a prcdisj)osing cause of hernia. 
Personally, I believe that it is of little importance. Given a preformed 
sac, or an open funicular process of peritoneum, there is always enough 
omentum ready to be forced into such a sac, in the presence of the par- 
ticular exciting cause, which sufficiently increases the intra-abdominal 
pressure. The small [xirtion of omentum acting like a wedge, enlarges 
the small funicular pro(*ess or sac until it finally becomes a fully developed 
hernia, quite irrespective of the fact as to whether the mesentery be suffi- 
ciently long to enter or not. 

The importance of a congenital or j)reforme(l sac as a predisposing 
cause of hernia I have already referred to somewhat at length. 

Tlic earlier operations for the radical cure of liernia were nearly all 
done upon adults, and upon hernias of large size, and in these statistics 
we find a mu(*h larger percentage of cases showing a sac continuous with 
the tunica vaginalis, or old type of congenital sac. Wood found this 
type of sac present 123 times in 370 cases. 

At the Hosjntal for Ruptured and Crippled we have made a careful 
study of the ty])e of sue in 2030 operations, 1507 of which were performed 
upon male children l)ctween four and fourteen years of age.®“ The sac 
communicated with the tunica vaginalis in 369 cases, and in 626 cases it 
was of tlie funicular tyi)e, generally classed as acquired; in 522 the type 
of sac was not noted. There is every reason to believe, however, that in 
all of tliesc cases the sac was ])reformed. These cases almost always 
give a history of the sudden appearance of a lump in the groin, being 
in exact accord with the tlieory of a preformed sac, distended by some 
unusual effort, and decidedly opposed to the theory that the sac was 
really acquired, caused by the gradual pressing forward of the parietal 
peritoneum through some weak i)lace in the abdominal wall. 

In direct heniia the joredisposing cause is usually a defective develop- 
ment of the muscles and tendons which surround and guard the external 
ring, with an acquired sac in the majority of cases. This variety is far 
rarer than is generally supposed. Most of the early statistics which show 
a comparatively large relative number of direct hernias compared with 
oblique, arc ))jised upon non-operative cjises observed in dispensary prac- 
tice, and 1 am sure that a great many are classed as direct which are 
really oblique. The only accurate statistics are those in which the diag- 
nosis is confirmeil by operation. Such statistics show a very small pro- 
portion of real, direct herniiis, as the author has observed only 44 cases 
in upward of 2030 operations, or 1 in 48. 

In femoral heniia the predisposing cause may be an enlarged femoral 
ring, but, as Russell believes, anil cmbryologic investigations seem to 
support such belief, there may be here also a congenital or preformed 
pouch or sac. The anatomic investigations of Murray confirm this 
opinion. He made a study of 100 post-mortem cases in individuals 
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(adults) who had had no heniia during life, and found 21 ix>tential or 
empty sacs. Of these, 20 were femoral. The cases of femoral hernia 
in children under fourteen yearn, of which we have observed 90, furnish 
additional eviilence. 

Imperfect development of the internal oblique muscle has recently 
been brought forward, notal)ly by Ferguson,'* of Chicago, as the most 
common cause of inguinal hernia. While such defective development 
may possibly favor the formation of a direct hernia, I believe it plays 
little part in the development of obli(|ue inguinal hernia. 

In umbili<*al hernia the jncdisposing cause is always a congenital sac 
or an enlarged umbilical ring. 

In epigastric hernia the cause is a .slit or cleft in the buscia, of cmigenital 
origin, often transverse, through which the subperitoneal fat is frequently 
forced. This fat is apt to draw with it a slip of parietal jKMitoncum 
which forms the beginning of the hernial .sac. 

In view of the present co!if\ision as to what is meant by congenital 
sac. I believe it might be well to abamlon entirely the use of the term 
“congenital” a.s applie<l to any type of .sac, and sui)stitute. as sugge.sted 
by liiLssell. the designations total funicular and partial funicular, to 
represent the two types of .sac in inguinal hernia, the one communicating 
with the tunica vaginalis, the other being .separate from it. 

Exciting Causes.— Anything which increases the intra-abdominal 
pressure may l)e the immediate exciting cause of a hernia. 'I'he most 
common of these cau-ses are lifting, .straining, and coughing. Of 4021 
ca.ses of hernia examined by Berger with reference to the ex(‘iting cau.se, 
1427, or 30.9 per cent, of patients. attril)Uted the condition to some 
specifur exciting <*ause. In 43S of these ca-ses. such cause was sup|K).sed 
to l)e a fall or strained ])osition. c. f/.. a false step, from slipi)ing or attempt- 
ing to .save one’s self from a fall, thus putting an undue strain upon the 
dlMlominal mu.scle.s. Bronchitis and whooping-cough are often the imme- 
diate exciting cau.se in chililren. 

A recent analysis of o2S2 ca.ses of hernia in adults ob.served at the 
Hospital for Ruptured and (’rippled within the i)a.st three* years, with 
reference to etiology, shows that of 502 ca.ses of umbilical hernia in female 
adults, in 204 no known cau.se could be ;i.ssigned to the development of 
the rupture; in 195 it was attributed to pregnancy; in S3, to strain; in 
8, to coughing; in 0, to a fall; in 3, to obesity; in 2, to a.scites; in one 
it wa.s present since birth. 

Of 4780 ca.ses of hernia in adult males, over fifteen years of age, the 
cau.se a.s.signcd to the rupture by the patient at the time of admi.ssion 
wa.s as follows: 3102 stated that the rupture ap})earcd without any known 
cau.se; 1695 attributed the hernia to a specific exciting cause; of these, 
1015 stated that the hernia was due to lifting or carrying .some heavy 
weight; 150 were due to coughing or snee/ang; 123, to strain; 89, to 
falls; 40, to blow on groin or abdomen; 14, to local trauma of .some kind; 
8, to kicks; 51 had been noticed from birth. The remainder assigned the 
condition to various causes. 



DIAGNOSIS OF HKKNIA. 


27 


TiOcal trauma, which has long been accorded by the laity an impor- 
tant place in the etiology of hernia, practically very rarely is the cause. 

Given the conditions already described, namely, a preformed sac, 
it is conceivable that an accident in the way of a fall, or of a heavy weight 
striking upon the abdomen, resulting in greatly increased intra-abdom- 
inal pressure, might act as an exciting cause, but there is little evidence that 
a direct trauma, c. g., a blow or local injury in the region of the hernial 
orifices, produces a hernia. There are, however, a number of authentic 
cases on record in which a hernia has developed immediately after a 
local trauma — c. f/., the kick of a hoi*se — in persons hitherto in perfect 
health, without any previous history of a hernia, and, as far jus known, 
witliout Jiny predisposing cause other than the probable existence of a 
I)rcformed sac. 

Industrial accidents of various sorts, unusual lifting or straining or 
fjilsc position, causing grejitly increased intrji-abdominal pressure, are 
much more frequently regarded as the cause of a hernia than the actual 
facts wjirrant. While in many of these cjuses su(‘h industrial accidents must 
be looked upon as an actual exciting cause, in the great majority there will 
be found a congenital weakness in the way of a preformed sac and, prob- 
ably, in addition, an enlarged ring or weakened muscles. 

The (picstion of the relation of industrial accidents to the development 
of hernia is growing in importance from a medicolegal standpoint. In 
most of the JOuropcan countries the courts have decided that hernias may 
be due to industrial Jiccidents, and, therefore, are subject to an indem- 
nity. To prove this causal relationship, the hernia must have been exam- 
ined very soon afterwanl (^^ithin forty-eight hours) by a ))hysi(nan, and 
must present evidences of its recent origin. Proof of a predisposition, 
congenital or acquired, in most cases has influenced tlie courts to lessen 
the indemnity. 

Kaufmann, of Zurich, has made a careful study of the question, based 
upon medical juris) )rudence. These arc his conclusions: 

A hernia, in oi-der to be entitled to an indemnity, must l.^e of recent ori- 
gin; it must appear suddenly, must be accompanied by pain, and must 
immediately follow an ju'cident. There must be proof that the hernia 
did not exist prior to the accident. 

Diagnosis of Hernia. The diagnosis of reducible hemia is not 
difficult and can usually be made from the following physical signs: 

The presence of a tumor in the region of one of the mitural abdominal 
outlets, c. g.y inguinal, femoral, or umbilical regions, which disappears on 
lying down or can be reduced by manipulation or taxis, and has a distinct 
impulse on coughing. There jire two conditions, however, which may 
(dosely simulate a reducible hemia: saphenmts varix and varicoceley the 
first being often mistaken for a femoral, the latter for an inguinal, hernia. 
These conditions may, however, be ejisily differentiated from hemia if 
the following rules be noted: Saphenous varix may closely resemble a 
femonil hernia in size, shape, and location; furthermore, like a hemia, 
it disappears on lying down and has a distinct impulse on coughing. It 
differn from femoral hernia, however, in these two important points: 
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1. The ehanieter of the impulse is quite diffeient: insteiul of im im- 
pulse su|i;gesting a solid body being pmpelled against the fingei*s, it lias 
a i>eculiar thrill, jus if fluid were being forced through ji compressible 
tul>e beneath the tingcre. 

2. If the tumor is reduced anti the fingei*s aie pressed over the femoral 
oi)ening, — not too strongly, but sufliciently hard to i)revent the contents 
of a hernia, c. liowel <»r omentum, fmiii being forced out,— and the tumor 
nevertheless slowly re-ftirms, it is a saphenous varix. Another important 
(‘linical aid to the diagnosis of saphenous varix is the fact tluit in nearly 
every case examination i)f tlie lower extremity will show the presence of 
well-marked varicose veins. The same rules will a])ply to varicocele 
in enabling one to differentiate the comlition from inguimd hernia. 

Irreducible and Strangulated Hernia. — Most of the errors in diag- 
nosis are made in <'ases of irreducible hernia, and hero many difficult ic‘s 
are encountered. The <*ondit ion most often mistaken for irreducible in- 
guinal heniia is hydrocele. At the Ht^spital bn* Ruptured and TrippliMl 
40S6 patients with hydmcele applied bir trejitment under the su|)position 
that tlu»v were .suffering from hernia (in a total of 70,544). 

Other conditions simulating more or less clo.sely irreducible hernia 
are lipoma, inguinal or femoral jidenitis, cysts, cold jib,sce,ss from tul)ercu- 
losis of the pelvic Iwmes or vertebras. 

General Symptoms. — These depend .somewhjit upon the jimitomic 
variety under consideration, also upon the jige of the pjitient. In 
inguinal hernia, especially in children, the hernia is usually first noticed 
by the mother, in the al)sence of any particular subjective symptoms. 
A lump is found in the groin, usually while bjithitig the chihl. This 
lump is sometimes pr(*sent, at other times absent. Pain, which is a fairly 
cfm.staiit feature in the early .stages i)f hernia in adults, is nirely present 
in children, or is too slight to be noted. 

In most ca.<(‘s of hernia in adults, as I have stated, I believe there is 
present a i)reforme<l or potenthil hernial sjic; it is |)robable, however, 
that in such c;i.-es the sac is so .small and slender that it requires a g?)o<l 
ileal of dilatation before it can accominodjite a fully developed hernia. 
Hence, we have more pain in these cases. 1'his pjiin is of the dull, dnig- 
ging variety, seldom sharp and acute; rarely severe enough to cau.se the 
patient to con.sult a physician. »S<ime weeks or months later, (he pjitient 
notices a lump in the groin which can easily be ])re.s.scd bjick or disjippeiirs 
.spontaneously on lying down. The tumor, or hentia, for .such it is, if not 
controlled by a truss, graihuilly increji.ses in size, Until it finjdly enters the 
.scrotum. The pain jind di.<comfort are always worse at night, or after 
standing or walking for .severjil hours. 

In certain cji.se.s digestive di.sturbjinces may occur as early .symptom.s, 
even tefore the hernia has attained sufficient size toattnict the attention 
of the patient. In these cjuses a carcfid physical exjimimition will show 
the presence of an incomplete hernia, ami application of a truss will 
usually cau.se tlic di.sapi)earance or ce.s.sation of the .symf)toms. 

Physical Signs. — The first thing noticed is ji tumor of varying .size 
and consistence, according to its duration and contents. If intestine 
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be present, we have a tumor of smooth outline, elastic on palpation and 
resonant on percussion. If reducible, the swelling goes back with a 
characteristic gurgle. If irreducible, the tumor usually quickly shows 
signs of strangulation, though occasionally the cecum or large intestine 
may remain irreducible in the sac for a considerable time without becom- 
ing stranguhited; likewise in very large umbilical hernia with a wide- 
necked sju*, a loop of intestine may be irreducible without strangulation 
occurring. If omentum alone be present in the sac, palpation will reveal 
a tumor more irregular in outline, firmer in consistence, and, on pressure 
between thumb and fingers, the characteristic ^‘feeP' of omentum can 
be easily made out. If the hernia cannot be redu(;ed by reason of adhe- 
sions bet ween the omentum and sjic, the tumor is apt to be harder and 
more nodular, owing to inflammatory changes in the omentum. In 
some cases of this kind connection with the abdominal cavity may be 
shut off completely by adhesions between the omentum and the neck 
of the sa(;, and the sac itself may be distended by inflammatory exudate. 
In such cases the tumor closely resembles a hydrocele. The omentum 
is much more likely to become adherent in femoral than in inguinal hernia, 
and in obli(|iie than in direct hernia. In many cases, in the early stages 
of a hernia, the tumor is noticed only on coughing or straining. 

Differential Diagnosis. — The conditions that most often simu- 
late a hernia are lipoma, adenitis, cold abscess, hydrocele, varicocele, 
sai)hcnou.s varix, and cysts. 

Lipoma may very closely simulate a femoral hernia, but the diag- 
nosis may usually be made by the fact that the tumor is more superficial, 
more movable, and cannot l)C traced directly into the femoral canal. 
Again, there is never a history of previous reducibility, as is nearly always 
the case with hernia. 

Adenitis. — Inguinal and femoral adenitis have been mistaken for 
hei’iiia by surgeons of large experience. Ordinarily the diagnosis is easily 
established. Tenderness, infiltration of surrounding tissues, a history 
of short duration, together with the fact that at no period was the tumor 
rcducil)le, will be sufficient to rule out a hernia. Resides, careful examina- 
tion will usually reveal some cause for the adenitis, c. f/., acute or sub- 
acute gonorrheal infection, or some abr:usion upon the skin of the leg or 
foot. There are cjises of adenitis, however, of a subacute or chronic 
character, especially those of tuberculous origin, in which it is almost 
im|)ossible to differentiate the condition from irreducible omental hernia. 
This is tine more often in the femoral than in the inguinal variety. The 
history of reducibility in the early development of the swelling may be the 
only point to aid one in making the diagnosis. I have obser\'ed several 
cases of small, irreducible, omental femoral hernia, the size of an English 
walnut, which had been down for years and in which the omentum had 
undergone partial cystic degeneration, giving rise to fluctuation. Such 
cjises so closely resemble adenitis that it is extremely difficult to make 
the differentiation. In all such cases it is most important to study the 
history of the case as well as the physical characteristics before making 
the diagnosis. 
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Cold abscess from tuberculous osteitis of the vertebra, or from one 
of the j)elvic bones, in certain cases very closely resembles a hernia. A 
number of such cases diagnosed as hernia by physicians have been 
sent to the Hospital for llu})tured mid Crijipleil for a truss. When the 
tumor appears in the femoral region it resembles very closely a femoral 
hernia; it ili.sappears on lying ilowii anil rcap[)eai-s on stamling or cough- 
ing; furthermoi-c, it has a distinct impulse on coughing. It can always 
lie differentiated, however, from femoral hernia, from the following points: 

1. l^ilpation easily di.scloses the pre.sence of fluctuation, which is a 
very rare condition in reducible femoral hernia, and I have never seen 
it except in the presence of al)dominai ascites. 

2. Deep pre.ssure in the iliac fossa with one hand, while at the same 
time the tumor is reduced with the other hand, will show that the fluid 
is not reilucetl into the free abdominal cavity, but will disclose a sa(‘ or 

pouch in the iliac fossa, 

show., that tlie tw ) 
^ sw^ellings, exfcina^ 

^ ^ 1^’ ^ ^ ^ M it h ^ ^a 

^ only in strirngulation, 

Fi' 13. — TuBr.Rcri.or* A BftCEfw or Oil PuBiR, Giving Some whirh 

SlGNH or A.N l.Nfa iNAI. HtKMA. pie.^eilC.l/ I I WIIU II 

would .show' ili.stinct 

symptoms. While the diagno.sis of cold absce.s.s is now' fairly clear, it can 
usually be fully confirmed if we examine the patient’s biick. We shall 
generally find a kypho.sis, showing the presence of tuberculous osteitis or 
disease of the vertebra. If the disease is not sufficiently far advanced 
for this, we may find marked rigidity in the spine, w'hich will enable us 
to locate the lesion. 

Cold ab.scess in the inguinal region may lie due to tuberculous osteitis 
of the puliic bones. I have seen several such ciuses. A careful history 


of the case, together w'ith the fact that the anatomic location of the 
sw'elling does not exactly correspond to that of an inguinal heniia, will 
enable one in nearly every instance to make a correct dijignosis. 

Cysts.— Cysts in the inguinal or femoral region may be mistaken 
for hernia, but the condition is extremely rare, and only cysts of Bartho- 
lin's gland, simulating a labial hernia, could come into consideration. 
I have seen but one such case, and the diagnosis there could be easily 
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matle by the fact that the tumor began to develop low down in the region 
of the vulva and, as it increased in size, gradually occupied the position 
of the external ring, but did not enter the canal. Such cysts may attain 
considerable size, the one referred to having reached the size of a large 
orange. Careful examination will show the inguinal canal empty. 

Treatment of Hernia. — Hernia may be treated by either of two 
methods, mechanical or operative. 

Mechanical Treatment. — By mechanical treatment we mean at- 
tempts to control the hernia by some 
form of apparatus, such as a truss or 
belt —a truss for inguinal and femoral 
hernia, a belt for umbilical hernia. Be- 
fore applying a truss, the hernia should 
always be completely reduced. In case Fio. u.— The Frame Truss. 
of a large hernia, this can best be accom- 
plished with the patient in a prone position. In large scrotal hernia it is 
often necessary to use a perineal strap to hold the pad in exact position 
over the opening. The best types of truss are those made with a metal 
spring, either steel or aluminium covered with leather or hard rubber. In 
applying any form of truss the pad should be so placed as to rest diretrtly 
over the internal ring, rather than the external, where it is likely to press 

upon the cord as it passes over the pubic 
bone. The pad should be slightly convex 
in shape, covered with leather. In some 
cases very difficult to control a water pad 
hiis proved more efficient than a solid pad. 
Femoral hernia is best controlled by a 
French type of truss. (See Figs. 15 and 
18.) This type is also best adapted to 
inguinal hernia in the female during pregnancy. 

The Knight (cross-body) truss, with a short shank projecting at 
right angles from the steel spring, is the form used at the Hospital for 
Ruptured and Crippled for the last forty years. It consists of a steel spring 
so tempered as to admit of slight bending, covered with rubber tubing, 
passing three-fourths of the distance around 



Fio. ». — The French Truss for 
Femoral Hernia. 



the abdomen, the remaining fourth being 
completed by a strap. It has the advantage 
of being applicable to femoral i\s well as in- 
guinal hernia. The amount of pressure can 
be easily regulated by bending the spring 
and a perineal strap can be readily applied 
if necessary. In private practice the Hood 
or frame truss, of which the Pomeroy is a 



good example, is one of the most efficient and most comfortable (Fig. 14). 

Umbilical hernia in adults is best controlled by a belt (Fig. 16) made 
either of linen duck or woven silk elastic. Care must be taken not to 


make the front of the belt too concave, as in most cases there is needed, 
in addition, a pad, circular or elliptical in shape, of about 2 inches greater 
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diameter than the hernial rin^. The pad should he fastened to the belt 
in such a way that, if the latter is in position, the pad will lust directly 

over the hernial orifice. In ctuse of 
irrtHlucihlo or parlially riMlucihle um- 
hilic*al hernia, the |)ad may he ma<le 
.slightly concave. 

In urnhilical hernia in cluldren no 
form of belt is satisfactory, for the 
rea.son that it cannot he made to re- 
tain its |)(»sition. Tin* best way to 
control umbilical hernia in child hmi is 
by means of a strip of zinc o\id a<l- 
hesive plast(»r. ‘J imhes in width, 
placed so as to (aitir(*ly encircle the 
abdomen on a level with the umbili- 
cus. A wo(Hlen button mold 1 1 inches 
in tliamet(‘r. (‘ovon*d with adhesive 
plaster, forms an excelhait pad. 

The mechanical tn^atment of ir- 
reducible in^uin.'d luMiiiii is diflicult 
and unsatisf.actory. 'fhe so-callcvl 
hinji^(^<l-cup truss. d(‘vis(Nl by Kin^don. 
may in such cas(»s be useful, especially in case's in which tiu' onu'ntum 
alone is adherent. 'Hu* use of some such ap|)aratus iiaiy prevent the 
intestine from entering the hernial sac. 

Mr»st cases of irre<lucible hernia should be 
subjected to operation. unh»ss there be 
strong: contraindications, e. //., the coexist- 
ence of organic trouble of the kidniw or 
.heart, the advancc^<l a"c of the patient, or 
the^^reat si/.(Mif the hernia. In tho.<e cases 
in which operation .seems unwi.'^e. our 
efforts .should be directcMl toward pn'vent- 
in," further increase in the size' of the 
herni.a and toward .securin^: the *>:rcate.st 
amount of comfort for the patient. In 
many case's all that we can do is to adjust 
a well-fitting? scrotal ba^?, ma<le of canvas 
or some other unyielding material, which 
is held finnly a^?ainst the body by a strap 
encircling the pelvis and .sup|>orted by- 
another strap from the .shoulders. 

In infants or youn^? children a worsted fi. is. -Tin. Frknch tri bh 
or yarn tnj.ss has l)een hi^?hly recommendcrl * kmouai. Ukrm.v. 

by .some writers. We have ^iven it an ex- 
tensive trial at the Hospital f<»r Ruptured and Crippled, and discarded it 
for the re?i.son that it is le.ss efficient than the spring? tmss and muc‘h le.s.s 
cleanly. There is no better tru.ss than a well-temj)ered spring? tni.ss, and 
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if such truss is properly fitted, it causes no more discomfort to the infant than 
the \voi>ited truss. Tlie tmss should he applied as soon as possible after ^lie 
discovery ()f the rupture, no matter how young the infant. Although there 
is a tendency at present toward extending o{)erative treatment to an earlier 
and earlier period of life, some surgeons advocating operation upon the 
youngest infants, 1 believe such practice unwise. My reasons are: 
"(1) That a large number of infants and young children under the age of 
one to two yeai's are j^ermanently cured by mechanical treatment; hence, 
if all cases below this age were operated upon, many unneccssarv opera- 
tions would be perforiiHid. (2) O|)eration in infants and ver}’ young 
children is attended with a higher mortality, as the statistics of Stiles 
and otlici>5 have shown. I believe that operation is seldom indicated 
under the age of four years, although there arc certain cases, c. f/., those 
associated with rcduci])lo hydrocele, in which the rupture cannot 1)6 con- 
trolled with a truss, in wliich operation is justifiable at a younger age. 


General Prognosis. — In the majority 
of cases a hernia of small size, if f)roperly 
fitted with a tiiiss, may be kept fn3m in- 
creasing in size, and the individual may be 
able to j)erform most kinds of work with- 
out material discomfort, in a certain num- 
ber of cas(\s, liowe\'er, the hernia may 
escape ben(*ath tlie t russ, by reason of some 
unusual abdominal effort and strangulation 
may occur. In femoral hernia, in spile of 
a truss, a small portion of omentum is very 
a])t to get into the hernial sac and then it 
quickly becomes adherent. The .same is 
true, even to a greater degree, of umbilical 
hernia. The prognosis of irreducible hernia 
is graver than that of sim|)lc reducible 
hernia. In umbilical hernia the omentum, 
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though adherent, does not prevent the in- 


testine also from finding its way into the hernial sac. and this may likewise 
become adherent, causing attacks of temporary obstruction, inflammation, 
or com]ilete strangulation. 


Radical Treatment of Hernia. — The introduction of subcutaneous 


surgery by Stromeycr in 1835 marks an important era in the history of 
the opei’ative treatment of hernia. Among the earlier methods may be 
mentioned Wutzer’s and Gerdy’s, and the method of John Wood, of 
London, which was a combination of the open and sulicutaneous methods. 
Wooers method wius introduced in England in 1857. The mortality 
following his procedure wjus 7 per cent. 

lly modern methods of operation for the radical cure of hernia we 
mean those inti*oduced or reintroduced after the great discoveries of Lister 
and Pjisteur. The first operation for the radical cure of hernia after the 
introduction of antisepsis was that of Richard Steele, of London, in 1874, 
followed by Czerny's in 1877, Marcy's in 1878, and Championniere's 
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ill ISSl. While the immediate msults of some of these methods were 
very good, particularly in the luuids of their originators, the sum total 
of results wjis far from satisfactory, and there was in ISIK) a strong tend- 
ency on the part of the moi*c conseiwative surge<ins to regard with doubt 
the claims of any of the methods to the designation “the radical cure of 
heniia/^ for the reason that the statistics of the most reliable sources 
showed a proportion of 30 to 40 ])er cent, of relapses within the fii*st year. 
In addition, the risk of operation for hernia at this time was by no means 
to be ignoreil. Four of the large.st hospitals in London in 1S(K) showed 
a mortality of 0 per cent. The enthu.si:ism for the radical cure of hernia 
was beginning to wane when the methods of Halsted and Ihussini were 
published (lS80-lStK)). 

The two methods differ in .several imjiortant ]>oints: In Ilalsted's 
method the coni is transphuited more externally, .so that it lies just be- 
neath the skin and superficial fa.*<cia, whereas in Ihussini’s operation the 
cord is covered by the aponeurosis of the external oblique as well iis the 
skin and Liscia. The most important difference, however, is that in the 
Halsted method the internal oblique muscle is cut upward 1 or 2 inches 
before it is sutured to Poupart’s ligament. The results of operation have 
shown this step to be entirely unnecessary. In many c'a.'^es, I 
believe, the cutting of the internal oblicjue greatly increases the chances 
of recurrence, as it weakens the very stnn‘turo we most rely upon for 
a radical cure. Another |K)int of difference is the resection of all but one 
or two veins of the cord. Here again the results, showing atrophy of the 
te.sticle in a considerable ])roportion of ca.ses, have provcil the disadvan- 
tages of the method. 

The unquestionable .superiority of Ba.ssini\s method over the earlier 
methods, as well as over most of those since devised, is show'ii by the fact 
that this operation with .slight modifications is today the oixu-ation of 
choice iit practically all the clinics of the world. The secret of the success 
of Bassinis operation, I believe, dei)ends largely upon the fact that it 
was the fust operation in which the attempt to cure the hernia was ba.sed 
upon a true ai)preciation of the etiology of hernia. In none of the earlier 
methods except Championniere’s was it possible to tiioroughly remove 
the sac flush with the peritoneal cavity. At present we arc l)eginning to 
ai)t)reciate the fact that the great predisix)sing cause in all ingiiiiial and 
probably the majority of femoral heniijis, is a congenital or preformecl 
sac, and on basis of this, the first and essential princij)lc of a radical 
cure mast be the thorough removal of such a sac. 

Principles Underlying Operative Treatment. — Ligature of the sac 
and .suture of the external Pinal's of the canal: Czerny, Banks, Barker, 
McComiac. Suture of the canal with overlapping of the aponeuro.sis 
of the external (oblique: Championnifire. Infolding of the sac to form a 
pad wuthin the internal ring: Macewdi. Torsion of sac? and suture in the 
canal: Ball. Torsion of .sju*, and .suture outside of aponeurosis: Kocher. 
Slitting up of the canal; high ligation of sac; w'ound left open to heal 
by granulation: McBumey. Slitting up aponeurosis of the external 
oblique; high ligation of sac with transplantation of cord; and suture of 
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the internal oblique to Poiipart’s li#!:arnent: Ihtssini, Ilalsted. Trans- 
plantation of the cord by cutting through the transversalis fjiscia and 
severing the epigjistrur vessels: Fowler. 

The methods or modifications of methods for the radical cure of hernia 
introduced in recent years are so numerous that no attempt will be made 
to describe them. .Many of them differ so slightly that they do not merit 
separate names, and the majority of them depend upon a few general 
principles that have long been rec^ognized. 

Indications for Operation. — The results of modern methods of 
operation performed under the best conditions show a very slight mor- 
tality (0.25 to 0.5 ])er cent.) and a very large percentage of i)ermanent 
cures (upward of 95 per cent.). 

Truss treatment seldom effects a cure of the hernia, except in the very 
young. In view of these facts, we are warranted in advocating operation 
in [)ractically all cases, with the following important exceptions: (1) In- 
fants or children under the age of three to four years; (2) the very aged, 
unless the hernia is in danger of strangulation; (3) very large irreducible 
hernia (esi)ocially in stout individuals); (4) persons with grave consti- 
tutional disease. 

Choice of Method. — Only those methods should be employed that 
have stood the test of time. With equally good results, that method 
should be selecte<l which is the simplest as I'ogards technic and safest iis 
regards risk of life. .At j)resent the evidence is very strongly in favor of Bas- 
sini’s inetliod, with or without the transplantation of the cord. Some 
pmcedurcs have yielded good results only in the hands of their author, 
but with Ba.ssini s method eciually good, if not superior, results have been 
obtained by other surgeons. While the results of Kocher’s method at 
the Bern clinic have been nearly as good as those obtained by Bassini’s 
method, the former .seems theoretically inferior to Ba.ssini’s method, 
and, practically, 1 do not think it is applicable to such a wide range of 
cases as Jhis.sini\s method. 

There is some uncertainty as to the wisdom of traiLsplanting the cord 
as a routine measure. Fxperience thus far wouUl seem to show that it 
is immaterial in the case of chiUlren, but in adults I believe that slightly 
better results may be obtained by retaining the transplantation step. 
Transplantation of the cord is essential to success in all cases of direct 
inguinal hernia. On the other haiul, in cases of obliq\ic hernia associated 
with undescended te.stis transplantation should always be omitted in 
order to obtain greater length of cord. 

In my opinion, the curved skin inci.sion which is advocated by some 
writers is di.stinctly inferior to the straight incision; it requires 11101*0 
time in closing and also leaves a much more noticeable scar. That 
feature of any method which allows the sac to remain behind to be 
disposed of in various ways, either extraperitoneally or intraperitoneally, 
has, I believe, little to commend it. Such disposition of the sac somewhat 
lessens the chances of securing primary union and affords no additional 
security against relapse. 

Success in any method for the radical cure of hernia depends in no 
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small ileirroo upon rapiility of oporntiii^: anrl rareful dissoct ion, without 
bruising the tissues, both of which features greatly facilitate primary 
union. 

The use of rubber gloves is a mo.st important element in tlie technic 
of hernia operations. Their employment does not lengthen the time of 
operation, as claimeil by .<5ome, and certaiidy lessens the chances of in- 
fection. Since the introduction of rubber gloves at the Hospital for 
Hupturt^I and (’rippled, primary union has been obtainetl in PS.;") per 
cent, of the cases. 

The choice of suture material is next in importance to the choi<*e 
<»f method. Many of the earlier failures were undo\ibte<lly due to too 
rapitl absorption of simple catgut sutures. On the other hand, lUiiny of 
the later failures have biH»n due to the use of non-ali.sorbable sutures, wliich 
cause<l the ilevelopment of slowly healing siituses. finally weakening the 
line of union of the det'p sutures to such an extent that relapse followa^l. 
rpwanl of thirty ca.ses of sinus formathm have Ihhmi ob.servwl at the out- 
patient department of the Hospital for Kuptun^land (’ripphNl followingthe 
use of silver wire, silkworm-gut. and silk. In .some of the cu.-^i's tiiaf 
healed by primary unaui a sinus <levelop(Nl as lat(‘ as nearly four y<‘ars 
after the intnxluction of the sutures. Now that it has been proved po.s-. 
sible to tla)roiighly sterilize ab.sorbable .suture's of kangaroo tc'iidon or 
catgut, and to so chromi<*ize them as to catise tlo'ui to remain 
unab.sorl)etl for any dosin'^! length of time. I bt'lievj' then' .an' no 
longer any valid reasons for continuing the use of unal>.sorbable sutun\s 
in operatioiLs for the radi<*:il cure of hernia. A word of caution is, how- 
ever. necessaiT in regard to the u.sc of the comrm*rcial catgut. <‘sp<‘cially 
the larger sizes. Tlie writer knows of two ca.<es within tlu' last yc'jir in 
which the patient <litMl of tetanus from the \is(' of imperfi'ctly st(‘riliz('d 
catgut, lliis tact iniglit be used as a reason for using iM>n-absorl),‘d>lf' 
.sutures. It certainly would seem preferabh' to use such sutun's, rather 
than catgut of doulitful sterility. At tin* Hospital for Huptunxl and 
(’ripj)U'*l, during the last s(*venteen yeiirs, all chromici/aHl kangaroo tendon 
and catgut used has been pre|)ar( 3 <l by Van Hf)rn A* Sjiwtell.and fre(|Uent 
bacteriologic examinations have alw:iys shown it to b«' sterile, ddiere 
are many methixls of pn'paring catgut at the present time which remler 
its u.se absf»lut(»ly .safe. 

Local Anesthesia, bocal anesthesia w'as at first advocated for 
.strangulated hernia, but at present a number of surgeons strongly urge 
its adoj)tion as a routine me;is\ire in .all oper.ations for the radical cun* 
of inguinal hernia, (’ushing :ind Hloodgood, of Johns Hopkins, and 
Jiodine, of New ^ork, have )>een among its eiuTu'st tind strongest a<lvo- 
cates. Hloodgofid states tliat, in IS per cent, of the cjuses of strangulated 
inguin.'il heniia, 2H per cent, of those of strangulated femoral hernia, 
and 33 per cent, of those of strangulated umbili(*al hernia ob.served at 
the Johns Hopkins Hospital the inte.stine w-as gangrenous or general 
ixjritonitis was present at the time of operation, and in 25 per cent, of 
these cases bronclK>pneumonia w^jus noted at autofhsy. Mther was the 
anesthetic u.sed in all cases. If cocain wx*rc usc'd in such cases, and a 
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sinii)lc ()i)eration first peiforincd, lie believes the mortality would be 
lower. 

Cushing, in J‘.K)0, reported forty-nine cases of hernia in which cocain 
had IxHMi used at the Johns Hopkins Hospital. Cushing advised its use 
only in the presence of certain conditions, c. f/., advanced age, chronic 
bronchitis, laryngitis, cardiac disea.se, and chronic nephritis, but regarded 
general anesth(\sia as preferable, from the standpoint of both surgeon and 
patient, when it could be given with safety. 

lk)dine,^“ of Xew Y’ork, has operated upon 500 cases of non-strangu- 
lated hernia under cocain aneslhe.sia with remarkabh^ good results. He 
has hail no mortality and the wound healing and final results have been 
apparently as good as have been obtained under general anesthesia. 

The advantages claimed for the method are that it avoids the risks 
of a general anesthesia. I do not believe, however, that thes(^ i-isks are 
any great(*r tlian those of cocain, considering the increased risk of the 
latter from sepsis due to the prolonged exposure of the wound, the opera- 
tion under coi'ain taking aliout one hour, wliile under a general anesthetic 
the same operation can be ])erformed in ten minutes. I believe that 
local anestlu'sia has a very important place in hernia operations, but 
would restrict its use to cases in whicli ether is contraindicated. The 
danger from the small amount of (»ther reipiired for a hernia oj)eration 
in a healthy individual I believe to bo practically nil. A\'e have had 
oidy one death from ether in over 2200 cases at the Hosj)ital for Kuptured 
and Crippl(*d, and this from bronchopneumonia in a child who had 
recently rc'coveriMl from an attack of measles, in which it would have 
be(‘n wiser to ])ostpone operation until a later date. Adding to tlicso 
my cases o|)(*rated upon outside of the llo.spital for llu])tured and 
(’ri|)|)l(*d, the number would exceed 3200 cases, with one death from 
anesthesia. 

The dangcM’s from cocain cannot be entirely disregarded, although in 
the minute doses recommended by Hodine the risk is doubtless exceed- 
ingly small. Some surgeons, notably Jber, have recommended and use 
spinal anesthesia (cocain, cucain, novocain, etc.) for all operation.s fin* 
inguinal hernia, but up to the pre.sent moment the dangers of spinal 
anesth(‘sia, even in the hands of the mo.st expert, are certainly far greater 
than the dangias from ether. Hence, 1 do nid believe it should be .sub- 
stituted for general aiu'sthesia as a routine measure. 

The question of local anesthesia for strangulated hernia has l)een 
recently discussc'd by Hes.se, of Jb’uns’ clinic. While he believes that, 
on the whole, it is preferable to general ane.sthesia, he admits that it 
inake.s greater demands on the mind of the patient, and the danger of 
shock, so frequently ])ointed out by v. J^ergmann and I.exer, cannot be 
ignored. While Hofnadster and IVtersen are strongly in favor of local 
anesthesia in strangulated hernia, Mikulicz and Henle* were equally 
o|)posed to it, and do not believe the dangers from pneumonia are 
le.s.sened by its luse. 

Dangers Connected with the Operation for the Radical Cure 
of Hernia. -Mo.st of the deaths from hernia operations have been due 



38 


IIKKNIA. 


to infection, but with the j 2 :railual perfection of technic, especially since 
the use of rubber gloves has be(‘oine more general, the mortality has 
steadily decreased. Tp to ISIX) the mortality from operation for non- 
strmigulatetl hernia in four of the largest hospitals in London wjus (> per 
cent. In 2032 cases operated ujxm at the Hospital for Ruptured and 
Crippled fmm ISIK) to 11X)7, there have Ihxmi five deaths. 

The (hmger of pneumonia is very slight in a healthy individual; the 
patient is under the anesthetic* for not more than ten to fifteen minutes 
in uncomplicated cases. A certain numl)er of deaths have been reported 
as due to embolism; three deaths due to tetanus from the u.se of imper- 
fectly sterilized catgut sutures have come to my notice. 

I know from personal communications of four in.stances of injury 
to the artery or vein from needle pun<*ture during the in.^ertion of the deej) 
sutures into Poupart’s ligament. If these sutures are always introduced 
from within outward, the danger of injury to the ve.s.sels will be reduced 
to a minimum. Although 1 always use a sharp Hagedorn needle, 1 am 
extremely careful not to go too dc'ep, and always pick up the shelving 
j)rocess of I’ouj^art s ligament with forceps before inserting the needle, 
and. most important, always insert it from within outward, or, rather, 
from below upward. 

The extensive .'Statistics of Pott® show the mortality of inguinal hernia 
prior to 1SP4 to l>e 1.1) per cent.: since ISD.'), 0.7 pcM* c*ent.: of femoral 
iiernia prior to 1S1)4, 2.1 per cent.: since ISDo, 0.5 per cent.; of ventral 
heniia before 1S04. 3 per cent.: since IS1)5, 1.1 percent. 

Of 121) ca.^es in which the cause of death was stated, it was due to 
septic processes in 43 ca.<es, or 30.1) per cent., i. c., peritonitis was the 
cause in 22 cases: erysipelas, in 4 ca.'^es: tetanus, in 2 (*ases. 

Acute lung com|)licafions, pneumonia, bnaichitis, were present in 
42 cases (30.0 j)er cent.). Death was atlril)Uted U) chloroform ami 
etlier in S ca.'^(*s; to iodoform in I ca.sc»: t*» intestinal coni])li**ations in 
11 ca.'^es: to post -operative hemorrhage in S ca.ses: to embolism in S 
cases; to uremia in 2 r ases; to shock in 2 causes. 

ACCIDENTS OF HERNIA. 

Among the most important may be mentioned: Obstruction, irre- 
ducibility. itdlammation, strangulation. 

Obstruction. I’ecal stasis was at one time r(*garded as a \'erv 
common occurr(*nce and (»iuM)f the most fre(|uent cau.ses of strangulation. 
Modern writers either deny the existence of fecal stasis or b(4ieve it to 
be extremely rare, occurring oidy in irreducil)le hernia of the large in- 
testine of long standing. They deny that it is ever the actual cause of 
strangulation. I have ob.serverl rme cause of strangulaterl sigmoid hernia 
in a child three and a half years of age, in which the fecal accumula- 
tion was the chief cause? of .strangulation. In this case a loop of bowel 
6 inches long was completely filled with fecal matter of the consistence 
of putty. The rliagno.sis wius made before operation. This is the only 
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instance which I have [)ersc)nally observed and very few liave been 
reported. 

Symptoms. — The symptoms of ol)structed hernia are milder in type 
and develof) more slowly than in stran^latioii. Constipation is present, 
but not obstinate. The ton^^ue is usually coated; the patient loses desire 
for food; nausea and often sli^^ht vomiting may l)e present. There is 
usually a dull, dragging feeling in the region of the hernia which, later on, 
may be(‘oine actual pain, acute and colicky in character, and finally 
extend over the whole abdomen. Kxamination of the tumor at this time 
shows it somewhat larger than usual and slightly tender on pressure; 
an impulse on coughing may usually be detected, particularly in the upper 
portion of the tumor. These symptoms may last for several days without 
any material increase in severity and then gradually disappear. In cer- 
tain cases, however, they continue, become more and more severe, and 
finally end in strangulation. If no improvement follows the adminis- 
tration of eneiiiata, one should suspect strangulation and act accord- 
ingly. 

Treatment. — 'Fhe treatment depends largely upon the severity of the 
syn»|)toms. In nearly all cases taxis is injudicious and may be harmful. 
The patient should be [)laced in bed, the foot of the latter elevated, and 
external applications -preferably of hot cloths, frequently changed — 
sliould be made to the hernia. Cathartics should not be given by the 
mouth, but an attempt should be made to move the bowel by high 
enemata, consisting of oil and ox-gall, followed by 1 or 2 quarts of warm 
wat(M*, aiul repeat(\l ev(My two to three hours. If the bowels have been 
partially moved by enemata, it is safe to give a cathartic by mouth, 
preferably a small dose of calomel followed by saline. In the event of 
failure to relieve the obstruction, the case should be treatctl as one of 
strangulation, with immetliate operation. 

Irreducible Hernia. — This term is applied to a heniia in which 
the contents of the sac cannot be returned into the abdominal cav- 
ity, but in which the constriction is not sufficient to interfere with 
circulation or with the function of the omentum or bowel. This condi- 
tion of irreducibility may be due to a sudileii increase in the size of the 
hernia resulting from some unusual muscular effort, or, as is more often 
the case, it may be due to the fa(*t that it has ])een incompletely controlled 
so long that adhesions have formed between sac and contents, thus pre- 
venting the return into the alxlomen. This condition is most frequently 
found in umbilical hernia: second, in the order of frequency, in femoral; 
and, third, in inguinal hernia. Macready found in 377 cases of irreducible 
inguinal and femoral hernia observed at the London Truss Society, 187 
cases of inguinal aiul 190 of femoral hernia. 

Irreducible hernia rarely occui*s in children under the age of fourteen; 
the only cases observed at the Hospital for Ruptured and Crippled have 
been in sliding cecal hernias. The contents of the sac in irreducible 
hernia in children is nearly always the cecum or sigmoid. In adults it 
is the omentum in 90 per cent, of the cases. Serous exudate is often 
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fouiul in irmlucible hornia in varying ainimnts, ilei>on(lont upon the 
tightness of the roust rirt ion. 

Symptoms. — In the eases of irrediieihle tanental liernia tliere are few 
symptoms wmtliy of note, unless the mass of omentum i)e very lar^c, 
in which ease there is often a dra^^in^ sensation or feeling of diseomfort 
by reason of the wei^lit. 

In irredueil>le umlnlieal hernia, es|)CH*ially in st*)Ut people, there is 
very apt to be a p«n*tion of the colon as well as of the omentum in tlie 
hernial sac, and in such eases there are often present colicky pains, flatu- 
lence and diirestive disturbance's, assoeaateel with marktMl irregularity 
of the bowels. Not infreciuently attacks of local |)eritonitis occur, con- 
fininic the patient to IkhI for a number of days. .Such a condition is 
attende^l with e-onsiderable risk, inasmuch as the simple irnnlucibh* hernia 
has become an inllame<l one. and the treatment will be consideriMl uiuler 

the heading- of intlameel 
hernia. 

Treatment. If the 
hernia has been irrcNliici- 
bh‘ for only a few days or 
wf^eks. rest in IknI witli 
th(* appli«*ation of an ice- 
ba.i*. with pr(‘ssure fn)m a 
firmly ai)plied bainlauc. 
may be suflicitait to ren- 
(h‘r |)ossil)h» the n*turn of 
the h(‘rnia into the abdo- 
men. Durinir the* pt*riod 
of n‘st in 1 )(m 1 the patient 
should be put t)n a strict 
<lit»t. especi;dly if inclin- 
(m 1 to stoutness. I’axis 
shotild be tried every two 
or three days, but lu^ver 
puslied to the limit of 
causinjr inflammatory chancres in the contents of the sac. .Macn^ady 
believes that much can be ac<-oniplis}te<l in in^ruinal hernia by tln^ us<» of 
the hinired-cup truss. He states that (»s.7 per cent. f»f irnnhicible inguinal 
liernias can be rf?ducf?<l by this tniss if wf^ni day and ni^ht, the avera^re 
tinu? recjuirenl bein*; about fifty days. fS(Hi hi^. 2t).) 

"Hie difficulty in the way of practical application of such metluxls of 
treatment lies in tin? fact that very few imlividuals are willing to submit 
to the lon^ j)eri(Kl of enforced rest necessary to insure succ(*.ss. Hvcai in 
the event f)f a successful reduction fif the iiernia sm*h cases are usually 
most difficult to control; hence the liability to l)ecomo a^ain irnnlucible. 

Personally I believe it is far better in tiiese cases to advise operation, 
e.xcept in a small number of cases in which then* are sufficient contra^ 
indications to operative treatment. 

Inflamed Hernia. — A hernia that has been irre<lucible for a long 
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time soon becomes adherent, and from the action of a truss or the 
constant irritation caused by walkinj^ it may l)ecome inflamed. In 
some of the cases, although this rarely hajjpens, it may become irifecte^l 
with the colon l)acillus or other pyogenii* organisms and suppuration in 
the sa(; may take place. 1 have had recently a case un<ler treiitment at 
the (leneral Memorial Hospital, a woman sixty veal’s of age, with a large 
irreducible uml)ilical liernia in whi<-h suppuration occurre<l, causing rup- 
ture of the sac, infiltnition of the overlying skin, breaking externally and 
discharging alxmt a jant of pus and necrotic omentum. Hacteriologic 
examination .showed a pure culture of colon bacillus. The patient made 
a goo<| r(x*overy, without operation. 

'Fhe heavy weight of a hernia may cause marked changes in the circula- 
tion, giving rise to venous sta.'^is. In most ca.ses the inflammation is 
of a simple typ(‘. causing adhesions between the omentum and the sac. 

The cliief causes of inflamed hernia ar(‘ pnilonged taxis, causing extra- 
vasation of blood, contusion, pres.sure from an ill-fitting truss, enteritis, 
obstruct i<>n. The inflammation may ])egin in the wall of the sac or in 
the r’ontents of the same: in either event both sac and contents are usually 
quickly involved in the proce.ss. The sac becomes filled with .serous 
exudate, which may either disapi)ear entirely by absorption, or go 
toward the formation of adhesions. 'Fhe j)roce.ss is really one of local 
p(*ritonitis, re.sulting ordinarily in complete re.solution. but occasionally 
ending in strangulation. 

Symptoms.-- In the more acute ty])es we find local tenderne.ss, in- 
crea.<e in si/(‘, preseii<‘e of an exudate, as .'^hown by fluctuation and .slight 
febrile reaction. In .some rare ca.ses the .skin may become reddened and 
adherent: there may be an increa.sed jnil.se-rate, nau.sea, constipation, 
ami sometimes vomiting. If the omentum alone is contained in the her- 
nial sac, the .symptoms are of a le.ss .severe tyj)e and of .short duration. 
If, however, the bowel be ])rcsent in the hernial sac, the condition is far 
more serious. 

Treatment. The ai)plication of ice or hot towels. Ice should never 
be u.sed in elderly per.sons. High enemata, such as advocated in cases 
of obstructed hernia, arc here indicated, and no catliartics should be given 
until the bowels have been moved. 

Strangulated Hernia, -By “strangulated hernia” we mean a 
hernia that has become .so tightly constricted as to .seriou.sly interfere 
with the circulation of the vi.scus forming the contents of the hernia. 
If the constriction is not relieved within a comparatively short time, 
gangrene inevitably follows. 

Etiology. - The ring which forms the constriction may be an opening 
in the fascia through which the heniia protriules, c. (/., a tight external 
ring in inguinal hernia, or the crural ring in femoral hernia, or it may be 
the neck of the sac. The nei'k of the sac has been given a far more im- 
portant role in strangulated hernia than the fact.s justify. In children 
it is almost never the cau.se of strangulation, the constriction being due to 
tight external ring in the great majority of cases. In seventeen cuuses 
of strangulated hernia in children at the Hospital for Ruptured and Crip- 
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pled the strangulation was due to the nei*k of the sac in only one instancei 
a tH\v three years af age. 

Mechanism of Strangulation. — Much study hius been given and 
many experiments have been made in efforts to determine the meclianism 
of strangulation. Even at the present time authorities are by no means 
in accord. The problem is difficult of solution for the retuson that it is 
impossilde to artificially proiluce in miimals the exact conditions pre.sent 
in the case of strangulated hernia in man. The most important of the 
theories thus far advanced are those of l{o.ser, liusch, I.ossen, Kocher, 
and Reichel. 

Koser, in ISofi, believed that con.striction was due to a valve-like 
occ lusion produced l)y folds of mucous membrane at the site of the con- 
st fiction. 

Busch’s theory. 187“), was that the fluid contents of the intestine were 
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forced into the afferent loop, producing angulation, which was an im- 
portant cause of strangulation. 

I.ossen explained the iiK?chani.sm of .strangulation as due to compres- 
.sion of the column of feces acting upon the vessels of the me.senterv, 
producing venous stasis. 

Koclier flS77) con.sidered dilatation of the intestine, rather than 
angulation, to be an im])ortant factor. 

Reichel (ISSfi) offered still another explanation, namely, that the 
mucous membrane of tl»e constricted loop was forced upward by a process 
of invaginatirm, thus becoming an imj)ortant element in strangulation. 

Van Z\valc*nl)Mr^. r)f Hiverside, (’al., has recently carried out some interesting 
experiment bearing iiiKni tlie etiology of .strangulated hernia, which, though unpub- 
lished. I am |>ermittcd to (juote. .After etherization, a loo|)of intestine is withdrawn 
through an abdominal incision, a cannuhi tied into one end of it, and a small electric 
lamp in the other, 'fhe whole is then brought under the microscope and circulati()n 
of the wall of the g\it studieci under cliff erent pressures obtained by water ititro- 
duced through the cannula. The degree of pre.ssure was notcsl on a mercury 
manometer, placed in circuit witli the pressure bulb. At a pressure* of ’M) inin. 
mercury it was found that some of the capillary streams w'ere arrested. At IM) 
mm. many sm;dl veins had their current arre.sled, and in most of them the stream 
was so slow that individual corpu.scles could be seen. At IK) mm. fiiany of the 
blood-streams cea.sed motion entirely and the others w'crc moving very slowly. 
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Currents were observed going in one dircetion at one time, tlie next moment in the 
opiX)site. At liiO mm. all (‘irculation stop{)cd. 

Some ecehymotic hemorrhages were noted as early as .50 mm. 

(lilt ke^it at 80 to 90 mm. pressure for an hour became enormously congested. 
Small drops of flui<l were observed standing U{)on the surface of the gut like beads 
of perspiration, illustrating the manner in which the formation of serous exudate 
takes place in strangulatea hernia. 

Van Zwalenburg believes that this experiment demonstrates the im|X)rtance of 
distention as a factor in the production of strangulated hernia. In other words, 
it is added confirmation of Kocher’s theory of dilatation. 

It is pr()bal)le tliat there is a certain amount of truth in each of the 
theoricis that have been described, but that no one of them is the sole 
factor in strangulation. The primapal objection to Roser's theor}^ is 
tliat in cases of actual strangulation in man no such valves as he describes 
have been found. The main objection to J^ossen’s theory of compression 
by solid feces is that it is an (extremely rare o(‘currence to find solid feces 
in a strangulated loop, the latter being nearly always filled with gas or a 
small amount of liciuid feces. 

The simplest ex])lanation of the mechanism of strangulation is 
that we have a narrow ring, not exactly like the rigid cardboard ring 
as used in the various experiments mentioned, but a ring more or less 
elastit*: a looj) of bowel, in the great majority of cases a loop of empty 
small intestine, is forced through this ring by some unusual increase in 
intra -abdominal pressure. As soon as this pressure subsides, the ring 
contracts to its normal size, prcnlucing marked constriction of this loop, 
in many cases sufficient to interfere with its venous circulation. The 
pt'ristaltic action of the intestine above the constriction continues to 
force gas and possibly licjuid feces through the ])artially obliterated lumen 
into the extmded loop, gradually distending it more and more. As this 
distention increases, the more serious becomes the interference with its 
circulation, and it is easy to understand how the angulation theory’' of 
Busch or the dilatation theory of Kocher may play their role: such a 
role, however, is always ,secondar}\ 

Pathologic Anatomy. — Fimt we have, as a result of the interference 
with the circulation, a venous stasis which is followed l)y the pouring out 
of serous exuilate which s(Mm fills the sac and may l)e so abundant as to 
obscure the tympanit ic note of the bowel. The fluid, at first a clear amber 
in color, later becomes tinged with blood, and finally may l)ecome turbid 
from the presence of leiikoiwtcs. In the early stages the fluid is practi- 
cally always sterile, but later on it contains bacteria whi(‘h have found 
their way through the intestinal wall. The loop of bowel is at first of a 
much brighter red than normal, owing to its congestion; later on, it 
becomes of a jmrplish hue and, finally, with the approa(‘h of gangrene, 
turns to a grayish color, loses its smooth, glossy a[)pearance, and the sur- 
face becomes granular. In gangrene the process begins in the mucous 
membrane and extends to the serous coat. (Jangrene may occur at a 
comparatively early period, sometimes beginning six to seven hours after 
the appearance of the strangulation, dependent on the tightness of the 
constriction. If the constriction is sufficiently tight to cause arterial 
and venous stasis at the same time, gangrene takes place with great 
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rapidity, while with a larger riii^ the process may bo much delayed, 
sometimes not he^inniii^j until two or three days after strangulation. 

Clinical History and Symptomatology of Strangulated Hernia.— 
In most cases the clinical picture «>f strangulattMl hernia is so characteristic 
that the diajrnosis is clear. With very rare exceptions strangulation 
occura in pei'sons who have had a hernia for a considerable j)eriod of time. 
In a few instances it has be<»n found in individuals without any previous 
history (»f hernia. Personally. I have seen two .such cases. In the.se 
cases we must believe that there was pre.sent a congenital, partial or com- 
plete funicular process of peritoneum, into which the hernia had siuMeiily 
beiMi forced by s(»me unusual abdominal etYort. 'flu* first thing the 
patient notices is a sudden, sharp pain in the region of a hernial 
orifice, usually appearing imme<liately after some severe muscular 
etYort. c. f/.. lifting, ctnighing, smHving. In the case of an old lu'rnia 
that has hitherto betai re«lucible the patient finds on examination 
a swelling soiiK'.vliat largta* than tisual which can no longer be rc'turiKNl 
int«» th(' ab<lnminal cavity. T1 h‘ tumor is at first mod(M-at(‘ly soft in 
consistence, but (juickly becomes more and more tense and ti‘nder. 'Fho 
colii'ky pains continue with greater s(‘vt‘rity. owing to tin* increasiMl 
jMM’istalsis of the ])owel above* tin? point of constriction: soon nausea 
and vomiting ap|»(‘ar. Ihe interval of time ('lapsing before vomiting 
occurs depends niin*h upon what portion of tin* inte'stiiu' is strangulatiMl. 
If the constriction occurs low down iti the small int(*stine. vomititig may 
be consideral>ly delayed; if high up in the ileum, it sets in very (juij’kly. 
The vomitus at first consists merely of the ordinary stomach contrails. 
If the constriction is not relieved, it .soon contains bile, and latc'i* ass\nm‘s a 
fecal character, 'riiero is complete constipation, and altliough a small 
aiMount of feces already |)r('sent in the bow('l below tin* const ri< t ion may 
b(* brought out 1)V enemata, no n»al Im»w(*1 movt*m('nt takes place, riie 
changt'S \vhich rajudly ocrur in tin* imprisoned bowel arc* congestion and 
exuilation, which give rise to corresponding change's in tin* |)hysical signs, 
d’he tumor becomes not only more tense, but more t(»nder on pressun*. 
and if the strangulation is allowed to p(*rsist without n*li(‘f, the sac and 
overlying tissues may all bee ane edematous and infiltrated and gangr(*ne 
of the gut may ensia*. In rare ea.s(*s tin? .skin it.self fin.ally becomc'S 
involved, the gangrene of the bowel e\t(*nding through tin* sac and over- 
lying tis>u(?s, which become rapidly disintegrat(*fl by the action of the 
])owerful bacterial toxins and, fimilly. an (*xt<*rnal oja'iiing or artificial 
anus is pnnlucfid and nature thereby efiects a cure. Such a result is, 
liowever, extr(*m(*ly ran?, and in the great majority of eases, probably !).S 
])er cent., the peritoneal inflammation extends within the ring, causing 
general p(?ritonitis and death, before there has been time to pnxluce an 
external opening. 

General Symptoms. — 'fhe first symptom of strangiilation is marked 
shock, as shown by a weak and ra*pid pulse. 110 to 150; the ex|)ression 
l)CComes anxious, the breathing rapid and shallow; the eyes are .sunken, 
the lips cyanotic. 1'he temperature may at first slightly rise, 00.5^ to 
but later on, as the shock becomes more proh)und, temperature 
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and imlse full to sul)iu)rmul: still later, after j^an^rene has set in, the tem- 
perature apiin rises sharjily, due to the absorption into the general 
circulation of the products of the gangrene, 'bhe urine is scanty or even 
supf)rcss(*d and of a high color. If only a portitm of the wall of the 
bowel is constricted (Hichter’s liornia) the same symptoms and physical 
signs are found, althougli onlinarily of a mild type. 

Diagnosis of Strangulated Hernia. — Most errors in diagnosis have 
been due to lack of careful physical examination. The patient has had 
a small femoral hernia that has never given any trouble. The loop of 
bow(»l is so small that no very noticeable external tumor is present. 
llen<-(» it may be easily overlookcMl by a careless examiner. The local 
sym|)toms may be obs<*ured by the general symptoms. This is especially 
true of strangulated obturator hernia, in most of the recordcfl cases of 
which no diagnosis was made until an exploratory ot)eration for intestinal 
ol>st ruction revealed the tiiie condition. There is another condition which 
1 have several times sc^en mistaken h)r strangulated hernia, /.r., hydrocele 
of the cord, in infants and young children. Here we have the addetl dilli- 
(•ultyolTiot being al)l(‘ to obtain anypersonal histmyof value. Themother 
state's that tlu' sw(‘lling suddenly appeared in the inguinal region, although 
it may re'ally have lH'(*n present days l)efore it was noticed. J^hysical 
examination rev<»als a condition that cannot easily be differcntiatal from 
strangulation. We have a tense sac, lilkMl with fluid, occupying exactly 
th(' |)osition of a strangulated hernia, and in many cases it appears to 
enter the canal, and whc'ther or not it connects with the abdominal 
cavity is by no means easy to establish. How, then, are we to make the 
diagnosis? Hy a carc'ful examination of the general condition of the 
])atient. (1) Temperature, which will be found normal; (2) absence ( f 
shock: (3) absence* of any sym])toms of strangulation, c. r/., nausea and 
vomiting: (4) absence of con.^tipation: careful (piestioning will disclose 
the* fact that the ))owels have remained regular. With such a history 
we can a])solut(*ly rule out strangulated hernia and make a diagnosis of 
hydroceh* of the cord. I have seen many such cases treated by taxis 
for hours, sometimes with, sometimes without, an anesthetic, the iliagno- 
sis of strangulated hernia having been made solely on the physical signs 
of the tumor ami the statement of the nurse or mother that the swelling 
had appeared suddenly. 

Hydrocele in infants and young children is a perfectly harmlc.ss condi- 
tion which does not recpiiro o|)eration and usually disai)])ears sponta- 
neously or after the external application of tincture of iodin and bella- 
donna for a few weeks. 

The dilTerentiation between obstructeil, inflamed, and strangulated 
hernia may be made by the following signs: 


On«Tltr<,*TKH H KKMA. 

liMpiilso nresorved. 

Pain inoucrate. 

Tension and tondorne.ss 
ah.sent or trifling. 

Vomiting absent or not 
rci)eatc>d. 

Constipation relieved by 
enemata. 


lNKf.AMKI> HkRXIA. 

Impulse nreserved. 

Pain mouerate and local. 
Tender but not tense. 
Vomiting not pronounced. 
Constipation not persis- 
tent. 


StR an G tT I. AT Kl> H KR NI A. 

Loss of impulse. 

Pain severe. 

Tension and tenderness. 
Vomiting. 

Constipation. 

Shock, more or less pro- 
nounced. 

Pulse rapid and feeble. 
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Strangulated Omental Hernia. If a portion of tlie omontiun bo 
forced into the sac uiulcr coiulitions similar to those described in stnuigu- 
lation of a l(H>p of intestine, this will produce tlie same changes ius those 
just ilescribed, i. c., interference with the venous circulation; later with 
the arterial circulation; st?rous exudate of the sac, and finally gangrene. 
The symptoms clos(»ly resemble those found in strangulation of the intes- 
tine, though they are nearly always somewhat less severe. There is 
usually nausea and vomiting, local pain, but less colicky in character than 
in intestinal strangulation. The shock is much less, anil while constipa- 
tion may be juesent, it is st'ldom complete. The tumor is tender on pres- 
sure. ipiite dull on |)ercussion. and in most cases the lobulated surface of 
the omentum can be made out by careful palpation. 

Partial Enterocele.- This variety of hernia was first (lescriheil hy Fal>rieius 
Hildaims*'- in loOS. hut reeeiveil little attention until 1700, when l.itlre" puhli.'^hed 
his well-known monograph «m “OhsiTvation sur une nouvelle esfHVe de Il«*rnie.” 
Treves, in 1SS7. re|H)rted four easi»s with one reeovery. Fowler.** in ISOO. ^;ive a 
careful review of the literature. Neither of l.ittre’s original ea.ses was prohahly 
a partial enterocele. hut rather due to a diverticulum. 

Partial enteroetde was also carefully descriheil hy Hichter in 177S. who. however, 
referreil tc» small hernias hetween ensitWm cartilage and umhilicus. 

Scarpa, in 1S09. showed that if two-thirds of tiu‘ circumference of the howel were 
constricted the entire lumen became .shut off. while if only one-third was constricted 
the fluids could still pa.ss. 

Treves.*^ in IS.S7, collected sixty-three ea.ses of partial enterocele, one-third of 
which showeil symptoms similar to those found in strangulated hernia. In two- 
thinls the .symptoms were of a le.ss .severe tyin*. One-tenth of tlie ca.s(»s showe<l a 
movement of the how(*l on the first or .second iiay. The majority of ea.ses have been 
observed in females, anti only in adults. 

I have o|x*rated uikui tme case of partial enterocele in a hoy fifteen years of age. 
In this case about two-thinls of the lumen of the howel was const riettsi. 'riu‘ ^ymI)- 
toms were practically the same as those found in strangulated hernia. The patient 
made a gtxKl recovery. Then* w.is nt) previtius history f>f a h<*rnia. 

Usually the condition occurs in cases of t>hl hernia: th(* tumor is always of small 
size, rarely larger than a hen’s egg. 'I’he ileum is usually fimnd in the s:ic. 

I'he prngnf»sis in the.se cases is ha<l, thie chiefly ti> tin* late tliagimsis: it is much 
worse than in ordinarj' strangulated hernia. Fifty ix*r cent, of the cases reported 
by Treves were ru»t o|)erate<l U|Min and all die<i. The total mortality for the entire 
.seric.s wa.s fi'J.'J jx-r cent. 

Treatment of Strangulated Hernia. -St ningulatoil luMiiia improp- 
erly treated i.s attoiidoil with a higli mortality; proi)erly treal(‘d, with 
eomparatively little risk, lienee the importance of a correct iinder- 
.standing of the principles on which sticli treatment i.s ba.se<l. 

The principle first in importance, which should have n phice before 
all others, is promptne.ss. Tliero are few conditions in which delay is 
attended with graver risks. The famous dictum of Stromeyer: “If 
called to a case of strangulated hernia in the daytime the sun should 
not be allowed to set. if called in the night the sun should not be allowed 
to rise, before the strangulation Inis l>cen relieved,’* still de,serves a place 
in every text-book. In our opinion, Stromeyer even docs not go far 
enough. The physician or surgwm who Inis a case of strangulated her- 
nia should perform no other duty before the strangulation hjis been 
relieved. 

There are ordy two methods of treatment worthy of consideration: 
taxis and operation. 
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Taxis , — By taxis is meant the attempt to reduce the hernia by forci- 
ble manipulation. In performing]: taxis the position of the patient is of 
some importance. The hips should be elevated, thi^^hs and legs flexed. 
If the hernia be on tlie rip;lit side, the upper portion of the neck of the 
hernia should be firmly grasped with the left hand, the fiindus of the her- 
nia with the right hand. Before attempting to force the hernia back- 
ward into the abdomen, an effort should be made, by traction, to draw 
out a little more of the bowel. After this has been done reduction may be 
attempted by alternate inessurc over the neck and fundus of the sac. 
Various authorities give different limits of time during which it is safe to 
persist in taxis. These limits vary widely, between a few minutes and two 
hours. I do not think it wise to continue taxis more than five minutes. 
There arc cerlain cases of strangulation in which it is al)solutcly dangerous 
to use taxis for any period of time. Such cases are (1) those in which the 
symptoms of strangulation have been exceedingly severe from the start, 
showing that the constriction is very firm, and, hence, there is reason to 
fear early gangrene. Here taxis is contraindicated for the reason that 
even moderate manipulation may cause perforation, followed by the 
escape of some of the infected fluid into the abdominal cavity and resulting 
in fatal peritonitis. If one is sure that the omentum alone is contained 
in the sac, taxis may be cfintinued for a little longer than with an entcro- 
cele. Asj)iration of the fluid contents of the sac, which is highly recom- 
mended by some, must be looked upon as a measure of doubtful value 
and not free from risk. (2) Cases in which strangulation has occurred in 
])rcviously irreducible hernia, c. f/., in voluminous umbilical and scrotal 
liernias; and (3) in cases in which twenty-four hours have elapsed after 
strangulation. If the first efforts at taxis carried out in the way and at 
the time indicated j)rove unsuccc.ssful, there are certain mciisures which 
may be lookcvl upon as adjuvants or aids to taxis worthy of mention. 
Among these are; (1) Hot and cold ap] dications. In the very yoimg 
and the very old it is wiser to use hot ai)plications in the way of hot 
fow(*ls, as hot as can be well liornc and changed every two or three min- 
utes; while in the strong and vigorous and middle-aged applications of 
ice may give better results than heat. After these applications have 
been used for half an hour, another attempt at taxis of very short duration 
may be made. If this again fails, preparation should I)emade for imme- 
diate operation. In a certain number of cases it may be possible to reduce 
the hernia under anesthesia, although taxis luul failed before; but an anes- 
thetic should never be given until all the ])reparations have l)een made for 
immediate operation, should taxis under anesthesia fail. In practically 
all ciuscs I believe it wiser to perform a radical operation after the hernia 
has been reduced, the only exception to this rule being in the case of gan- 
grenous hernia in which the condition of the patient does not warrant 
the brief delay necessary for carrying out the steps for radical operation. 

If a hernia has been successfully and completely reduced by taxis, 
there is almost immediate cessation of the symptoms. The bowels move 
spontaneously within the first twenty-four hours, or may be moved by 
an enema. It is unwise to use laxatives very soon after reduction. The 
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patient should he kept in bed until all syniptonis have disappeared and 
until the lM)\vels have heirun to move satisfactorily. To prevent a reap- 
pearance of the hernia, a pad should be placed over the opening and held 
by a linn spica bainlajre. 

Diuuftrs of Taxis. The dangers of taxis may bo summarized as rup- 
ture of the bowel or sac: severe contusions, with hemorrhage of the wall 
of the bowel: reduction ca />/oc or mluction into an internal portion of 
a bilocular sac. 

liedurtion of the Ihrnia en bhw . — In the latter case, while the hernial 
tumor di.'^appeaiN. there is pei'sistence of the symptoms after reduction. 
As we have start'd under l*n)-perii<)neal Hernia." .such ca.ses are usually 
cases of bilocular, int('rpari('tal hernia, in which the herni.a has been 
rediiceil into the inner sac instead of repre.seniin,i>: a true reduction cn 
masse. In these ca.ses immediate operation should lie performed. 

Operative Treatment. — The operation for straiif^ulated hernia, 
u-sually knf>wn as kelotoniy or herni<»tomy. consists in an incision over the 
intruinal canal and relievin.ir the (‘onstriction. whether it be the external 
riivii:, or the neck of the sac, by cuttinij from witliin outward or vice versa. 
If (operation is ])erfonm'd under modern aseptic coialitions and witliin 
the first twelve horn's, it is attendal with very slight mortality, probably 
not over 11 to 5 per cent. It is much less danirerous than taxis injiuli- 
ci aisly appli<'d. If there are any contraindications to ‘j.eneral anesthesia, 
it may be easily j)erfonned under local anesthesia. 

Methods of Operation. -For in<ruinal hernia an incision M or more 
inches lomr .should l)e made, l)e<rinnin^ a litth^ below th(' anterior sui)erior 
spine and endiiiir over the external rin^. The older method of making: 
an incision low <lown over the upper ]>art of tiu' scrotal tumor is not to 
Iw' reenmmended. After clearly exposing; the aponeurosis of the extc»rnal 
oblique, particularly the re.i!:ion of the external rin^. pn*cis(*ly as in 
the Ikissini operation for ra<lical cure, th(^ external rin«r is opeiK'd 
on a ^rrooveil dirc<*tor; in some ca.ses, espe<*ially where tlu're has been 
extensive fil)rinous exudate, tlic wall of the .sac and the fillers of the ex- 
ternal rin;r may be .so closely ajr/^lut inatfHl that it is difficult to in.sert a 
director without runnin^i; the ri.sk (if injuring: the bowel beneath. In 
.siK'h cases tlie fibers of the external oblicjue can be liftc'd uii with two 
pairs of forceps without teeth and divided from without inward, 'bhe 
line of cl(‘ava*re of the aixmeurosis will fjuickly become ap|)arent and the 
director can now be inserted and the aponeurosis .slit up for a distance 
of 2 to 3 inches. In the ^reat majority of ca.ses dividin^^ the external 
rin^ will .sufficiently relieve the constriction to enable one to easily reduce 
the contents of the .sac. This, however, .should never be done until the 
sae ha.s been opened, for the reason that the bowel should never be re- 
turned into the abdomen until it has been carefully examined in order to 
determine it.s viability. After openin^^ the .sac and emptyinjt it of it.s 
fluid contents, the bowel, if it.s condition warrants, is returned into the 
abdominal cavity. Unless the condition of the patient is extremely 
precarious, the sac should be quickly removed and the hernial opening!; 
closed by the usual method of radical cure. I practically never employ 
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(lraina^>:e except in eases in whieli there in; marked thickening? and inflam- 
mation of the sac and the surroundin*? tissues. In such instances it may 
he wise to insert a tem[)orarv <lrain down to the peritoneum. In easels 
in which tliore is douht al)out the vitality of the bowel, towels wet in hot 
saline solution should he apf)lic3d for a period of ten to fifteen minutes. 
If at the end of this time the purplish color has turned to })right red with 
the flossy appearance of the intc'stine still retaineil, it will he safe to re- 
place the bowel into the abdominal cavity. 

Strangulated Hernia in Infants. Kstor’* collocted 22.1 cases of strangulated 
tuTuia ill cliildreii uialer the age iif two years. The* condition is a relatively rare 
one. I'lstor, after a search of the records of the children’s hospitals connect e<l with 
nine of the largest clinics of Kuro|M\ found not a single oiK*ration for strangulated 
h(‘rnia. Uroca, of Paris, however, o|Huated uiHin 9 cases in a total of 9.10 operations 
upon children. 

At the IIos])ital for Ruptured and (Vippled we have oix'rated upon 17 cases 
in children, of which 12 were uinler the age of two years. 

I'lstor estimate's tlu‘ relative frerpiency of strangulation in children and adults 
as I to r»2; FrickholTeT, as 1 to 107. Kstrir’s collected cases (22.1) showed 20.') in- 
guinal (male), 1 I umhilieal, 2 femoral; 120, or over one-half of tin* total number, 
occurring within the first six months of life. Of the 1 t umbilical. 9 occurred within 
the first week. In 10 cases no hernia had beem noticed uj) to the time of strangula- 
tion. 

Ivstor, with most other writers, believes the neck of the sac to bo the cause of the 
strangulation in the majority of cases, but furnishes no proof. 

.At tla* lios()ital for Ruptured and (’rippled a careful study was made in every 
case of tlie cause of strangulation, and in but a single case was it found duo to the 
neck of the sac; in all oth<*r cases it was cause<l by the tight external ring. 

Ai’cording to Kstor’s observation the cecum and apiK*ndix wore found relatively 
mon' often to form the contents of the sac in strangulati'd hernia in children than in 
adults, riie apiHMulix or cecum and apixmdix were found in the sac in 17 of the 22,'3 

cases. 

'Fhe mortality in children 1 believe to be considerably smaller than in adults, 
although tlu' mortality of Kstor’s series was 2.1 jmt cent., which is practically the 
same as the mortality in adults. .At the Hospital for Ruptured and Crippled "there 
has been no mortality in the sev<*nteen cases operated u])on. 

Prognosis. — This depends upon the duration of the strangulation, 
tlie tightness of the constriction, ami the general resisting power of the 
patient. As a rule, tlie mortality increases in direct ratio with the time 
of strangulation. The younger tlie subject and tlie smaller the volume 
of th(* liernia, tlie Ixdter the [irognosis. The prognosis is most unfavor- 
abl(^ in the voluminous scrotal and the large umbilical hernias, for the 
r(>as'>n that in these* cases there is nearly always present a large mass of 
irreducible omentum with extensive adhesions. In such eases it may 
sometimes be wiser simply to relieve the eonstriction, and reduce the 
sac and int(\stine together into tlie abdominal cavity, without attempting 
to separate the numerous and firm adliesions. This plan shouhl only 
bo adopted in very rare cases and in patients whose general condition 
does not warrant prolonged operation. 

Complications. — Comiilications in strangulated hernia arc nearly 
always the result of injudicious taxis. Too forcible or too prolonged 
taxis may result in hemorrhages into the bowel wall, or in eases in which 
the vitality of the bowel has been impaired, it may result in perforation, 
practically always followed by either local or general peritonitis. In some 
cases in which taxis has been apparently successful, symptoms of intestinal 
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obstruction may develop after a few days, resulting from the adhesions 
between the strangulated loop and some neighboring coil of intestine. 
These symptoms may increase in severity, requiring a second operation. 
Intestinal obstruction from adhesions is much more likely, however, to 
follow operative treatment than taxis, in cases in which a portion of the 
intestine was reduced which it would have been wiser to remove by resec- 
tion. 

Paralysis of the intestine sometimes follows reduction either by opera- 
tion or taxis. This paralysis is due to the long constriction of the bowel. 
The condition is not serious, and seldom requires surgical treatment. 
After a short period the paralysis disappears and the intestine begins 
to perform its normal function. Symptoms of intestinal obstruction, 
however, are most serious, and should be treated by abdominal section. 

One of the serious risks from operation for strangulated hernia is 
inhalation pneumonia, o(?curring as a result of some of the fecal contents 
of the stomach having been drawn into the larynx by inspiration during 
the anesthesia. This risk can nearly always be avoided hy washing out 
the stomach before operation for strangulated hernia. 

Mortality Following Operative Treatment. — The mortality follow- 
ing operation for strangulated hernia varies from 10 per cent, in the cases 
operated upon within the first twenty-four hours after strangulation, 
to 50 per cent, in those cases in which the strangulation has existed for 
a peri^ of seventy-two hours. The mortality is lowest in children and 
highest in elderly people. At the Hospital for Ruptured and Crippled 
we have had seventeen operations for strangulatecl hernia in children, 
with no mortality. The death-rate is higher in femoral than in inguinal 
hernia, and highest of all in umbilical hcniia. Most of the statistics show 
a mortality of upward of 50 per cent, in strangulated umbilical hernia. 

The mortality in gangrenous hernia should receive separate considera- 
tion, as ‘the condition is a much more serious one. 

Treatment of Gangrenous Hernia. — If the intestine has lost its 
glossy appearance and the surface has become dull and granular, its 
color black or grayish, and it is soft and flabby instead of firm and elastic 
in character, the probabilities are that it is no longer viable. In all 
cases of doubt it is well to apply compresses wrung out of hot saline for 
ten to fifteen minutes. If at the end of this time there are no signs of a 
return of (dr(!ulation, there is no need of further delay. The pulsation 
of the vessels of the mesentery and bowel is, in the opinion of Kocher, 
one of the most valuable signs of viability. If the loop is clearly gan- 
grenous when first exposed, no time should be lost by applying compresses, 
but operation should be performed at once. There are a certain number 
of borderland cases, however, which may puzzle the most experienced 
surgeon, and such (;ascs require the exercise of the greatest judgment. 
In these dubious cases the loop of bowel may be allowed to remain in 
bUu for tw'elve to twenty-four hours, carefully protected with sterile 
gauze. If at the end of this time it has sufficiently recovered its cir(;ula- 
tion, it may be replaced in the abdominal cavity; if not, prompt resection 
should then be performed. 
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I shall now consider the cases in which the loop of bowel is abso- 
lutely gangrenous. There are two methcxls of procedure that have long 
been employed in these cases: namely, the formation of an artificial 
anus, and immediate primary resection of the gangrenous loop. Both 
methods have had strong advocates, and even at the present time there 
is by no means unanimity of opinion as to which is the better method. 
It is difficult to pn)ve the superiority of either procedure by statistics. 
Practically all statistics show a much higher mortality in tlie cases treated 
by the establishment of an artificial anus. Yet it has long been the cus- 
tom to reserve only the more desperate cases for this method of treatment 
and, hence, a comparison of actual results is by no means fair. In spite 
of this fact, more recent statistics, based upon a large number of cases 
operated upon by the same surgeon or at the same clinic, presumably 
under the same general technic, show, in our opinion, that primary 
resection sliould be the method of choice in the great majority of cases. 
The choice of method, however, cannot be decided solely by statistics, 
as there are a number of important factors which must be considered, 
e. <7., the general condition of the patient, the surgical skill and experience 
of the operator, together with the facilities for performing such a serious 
operation as intestinal resection. Given a patient in fairly good general 
condition and a surgeon with some experience in abdominal operations, 
the choice should be unhesitatingly in favor of primary resection. On 
the other hand, with a patient much prostratal, with a large portion of 
intestine gangrenous, necessitating very extensive resection, in spite of 
the high mortality attending the operation of establishing an artificial 
anus I believe the chances of recovery of such patient would be better 
than if immediate resection were performed. Of course, when forming 
an artificial anus one has to consider the fact that although the patient 
recovers from the immediate operation, he is left in a condition which 
will in most cases require a se(jond operation, which is likewise attended 
with considerable risk. While in some cases an artificial anus may close 
spontaneously, in most instances a secondary operation is required. If 
the artificial anus is high up in the small intestine the nutrition of the 
patient will be so seriously affected that a secondary operation cannot 
be long delayed. 

The spur that is usually formed in cases of artificial anus may, in 
some cases, be removed or gotten rid of by some foim of clamp. In 
view of the difficulties and dangers of such methods, resection is preferable. 

If an artificial anus is decided on, it should be performed as follows: 
After the constriction has been thoroughly freed, the bowel is drawn out 
until well beyond the line of constriction. It is then fiistened in phw^e 
to the parietal peritoneum beyond the neck of the sac, as high up as 
possible, by interrupted Lembert sutures of fine silk or catgut. After 
the wound has been carefully packed with sterile gauze, protecting as 
far as possible the peritoneal cavity, the bowel is opened and a tube is 
inserted into the afferent end and the gas and fecal matter removed as 
far as possible by saline irrigation. The loop of bowel should then -be 
covered with a large amount of moist sterile gauze. While it is impossible 
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to keep the wound aseptic, one should aim to keep the parts as clean as 
possible by frecpient change of dressing. I'lie patients usuall^y die of 
exhaustion or peritonitis within a few days. The skin al)out the wound 
should be carefully covered with viiselin or boric acid ointment in order 
to i)rcve?it the development of eczema, which is very prone to occur 
under such conditions. 

Ill the cases which recover without a secondary operation the gan- 
grenous loop sloughs off, tlie artificial anus, through which at first the 
entire contents of the bowel are discharged, gradually contracts, until 
it becomes a fecal fistula through which only a small portion of the feces 
passes, until finally this fistula itself closes. 

Such are the excejitional cases. In the majority of cases a secondary 
o])cration must be pci-formed, (‘onsisting of I’esection of the tlamaged 
])ortion of the gut, with end-to-end anastomosis. 

Priniarjf Rcscci ion. — The weight of ()]nnion is at jiresent in favor of 
])rimarv resection, with the imtiortant exceptions which have already been 
noted, and in this o])ini()n I fully concur. 

Mfthod of 0/)cm//ow.- .Most surgeons prefer the suture operation, 
but a number l)elievo, with Czerny and Petersim, that the l)est results 
arc obtained by the use of the .Murphy button. Petersen employed this 
method at the Heidelberg Clinic, and in twelve cases in which he used 
the button there was only one death, or a mortality of 8 per cent. No 
such results have been obtained by any other method. 

The collective statisti(*s of the following authors as given by Hesse, 
show the respective mortality of resection and artificial anus in cases of 
gangrenous hernia: 
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r^cssiiig’s statistics,^® covering 156 operations for incarceratctl hernia, 
porformecl at Koenig's Clinic (lierlin) from March, 1896, to March, 1903, 
with a mortality of 17.3 ])er cent., show 35 cases of gangrenous hernia 
with 13 deaths, or a mortality of 37.1 per cent. 

As regards the ti’catment of the gangrenous cases, it is stated that 
radical closure of the hernial opening could be performed in one-third of 
the cases; resection was done in 9, and in 9 others an artificial anus was 
established. 

Torsion of the Omentum. — ^1'’his condition is comparatively rare. 
Pretsch'^ was able to collect but 15 cases in addition to the 29 which form 
the basis of Roche's Paris thesis.^® Forty-two of these 44 cases were 
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complicated with hernia, 41 inguinal and 1 femoral. All the cases occiii’red 
in adults between seventeen and seventy-nine yeai’s; 66 per cent, were 
between thirty and fifty years of age. 

Seventy-four t)er cent, of the cases were observed in men, 24 per cent, 
in women. 

The diagnosis is not often possible, as the clinical picture closely 
reseml>les incarceration of the omentum, volvulus, or torsion of other 
abdominal organs; intussusception and new-growths must also l)e con- 
sidered in making the differential diagnosis. In none of the publislied 
cases was the diagnosis made before o])cration, although Ih-etsch believes 
the following ])oints should be of diagnostic value: (I) Determination 
of a cause of the troul)lc, from the history; (2) the ])rosencc of a hernia, 
])ossil)ly irrcducil)le; (3) the rapid development of a large, hard, freely 
movable tumor with numerous tuberosities; (1) the finding of a conl- 
likc connection between a hernial and abdominal tumor. 

The i)rogn()sis de])ends upon early operation. Six deaths, or 11 per 
cent., were noted in the series thus far reported. One of the cases died 
before operation; in another operation was y^erformed too late, and in 
two others death was evidently due to other diseases complicating the 
condition. 

lliedeP‘** in the same year jniblished 6 further personal observations, 
and Adler^^ was able to collect from the literature 52 cases of torsion of 
the omentum, to which number he adds one ])ersonal case, whi(*h he 
iloscribes at some length. 

Torsion of the Cord. — This is a very rare condition, but inasmuch 
as it is nearly always associated with hernia, should be mentioned in this 
connection. Sasse^^ has made a careful study of this subject and has 
published a (*ase which, he states, is the nineteenth on record. According 
to Corner, the following clinical ])icture obtains in the majority of cases: 
A swelling occupying the inguinal region, recurring attacks of pain, ab- 
sence of impulse on coughing. This picture, while it j’esernbles that of 
strangulated hernia, may be differentiated from same by the fact that 
the swelling is more irregular, more tender, and harder, while the general 
symptoms of strangulation arc absent. 

The diagnosis is seldom made before o|)oratlon, nearly all the cases 
having been mistaken for incarcerateil hernia. The symptoms during tlu5 
first few days closely simulate those of incarcerated hernia. If torsion has 
existed for twenty-two hours, according to l^ndcrlen, the interruption 
of circulation is sufficient to produce atrophy of the testicle. In nearly 
all the reported cases the testicle was removed. This is believed to be 
the safest procedure. I have personally seen one case, and in this the 
diagnosis was made from the clinical history and careful physical exami- 
nation. 

Tuberculous Hernia. — Tubcrciilosi.s of the liernial .sac may be found either as a 
primary condition, or as secondary to tuberculosis in other portions of the perito- 
neum. Tenderich” collected 19 case.s of tuberculosis of the hernial sac, reported 
in the literature, to which he added three further cases observed at llelfcriclPs 
Uinie, giving a total of 22 cases. Two of llelferich’s cases occurred in children, one 
three, the other eight years of age. Unfortunately, the results of the cases thus 
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far oixjrated upon liave not been traced. One of Helferich\s cases remained weU 
for two years, then conlraeted influenza wliich resulted in piilinonary tuberculosis, 
causing deal h six months later. 'Fhe other two cases were traced only seven inontlis. 

I’crsonally 1 luive observed three cases of tuberculosis of the hernial sjic; one, 
a femoral licriiia occurring in an adult female. The patient was not traced beyond 
six months. TIkj other two cases occurred in children at the Hospital for Ruptured 
and Oipplcd. one was oiieratcd u]X)n by myself, the other by Hull. The ages of 
these cases were twenty-eight, eight, and .six years, respectively. In all of these 
cases the condition was very similar; the .sac was considerably tinckcneci and 
studded with small tubercles which microscopically proved to be tubercle bacilli. 

Tendericii’s collection of 22 cases shows 14 inguinal hernias, 4 femoral, and in 
4 the tyj)e is not stated. 

Special Hernias. 

INGUINAL HERNIA. 

Thi.s term refers to all hernitis having an outlet through the inguinal 
canal. These hcniias are subdivided into: (I) Direct or internal inguinal 
hernia. (2) Indirect or oblique inguinal hernia. 

Oblique inguinal hernia may he cither congenital or acquired, while 
direct hernia is probably in most cases acquired. The distinction be- 
tween congenital and ac- 
quired herniahas already 
I )ecn sufficiently dealt 
with under Ocncral Re- 
marks (p. 18). 

Oblique Inj^uinal 
Hernia. — This is the 
most common of all var- 
ieties of hernia, IW f)er 
cent, of all inguinal her- 
nias being oblique. 

Anatomic Rela- 
tions.— In oblique in- 
guinal hernia the sac 
emei’gcs from the al)do- 
men through the internal 
ring above aiul a little 
outside of the deep epi- 
gastric artery; it then 
passes downward in an 

Fio. 22. -Oblique Inguinal Hernia. Complete. oblique direction, par- 

allel with Poupart’s liga- 
ment, crossing almost at right angles the deep epigastric vessels, finally 
emerging at the external ring. In the early stages of oblique inguinal 
hernia, before the protrusion luis passed beyond the external ring, the 
hernia is known as an incomplete hernia or bubonocele. A hernia which 
has passed beyond the external ring and entered the scrotum is known 
418 a complete or scrotal hernia in the male; in the female a hernia which 
has ptissed beyond the external ring and entered the labia major is known 
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as a complete or labial hernia. There is a much greater tendency for an 
oblique hernia in the male to become scrotal than for one in the female 
to become labial. In the female oblique inguinal hernia has a greater 
tendency to enlarge 
dii‘e(;tly» outward in 
gl()l.)ular form, resem- 
bling direct hernia, 
than it hjis to enter 
the labia. 

In the normal ingui- 
nal canal the external 
ring barely admits the 
tip of the index-finger 
and one cannot pal- 
pate the internal I'ing. 

In a large hernia of 
long duration the in- 
guinal canal may be- 
come not only dilated, 
but so shortened as 
to almost entii’cly lose 
its original obli(|uity. 

Hence, in such cases it 
may be difficult to differentiate a direct from an indirect hernia, excei)t 
at operation. 

The anatomy of oblique inguinal hernia may be briefly descril)ed as 

follows: At the internal 

ring, situated about half-way 
between the mitcrior superior 
spine and the sym])hysis pu- 
bis, about half an iiudi in- 
ternal to Poupart’s ligament 
emerges the herniiil sac. It 
passes downward and inward 
to lieyond the external I'ing. 
This sac rests upon a floor 
formed by the transversalis 
buscia and the peritoneum, 
between which layers lie the 
deef) epigastric vessels. The 
roof of the canal is made up 
of the internal and external 
oblique mus(;les, the aponeu- 
rosis of the external oblique, 

Fio. 24.-DOUBLE Inguinal Hkrnia. Inoperable. ^he Cromaster mUScle, SUper- 

ficial fascia, subcutaneous tis- 
sue, and skin. The external ring is formed by the arched fibers of the 
aponeurosis of tlie external obluiue, and varies in size according to the 
size of the hernia itself. 




Fkl 23. — r.KFT Inguinal Hkrnia. 
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Fig. 25. — Labial Hkrnia. 



Relation of the Sac 
to the Cord. —As the sac 

pjusses in its downward 
couivse, it always occupies 
a certain definite relation- 
ship to the cord. In oh- 
li(pie inf^uinal hernia it 
lies directly in front of 
and in intimate contact 
with the cord, Ihe two 
beinf:: siirronnded by a 
common layer of thin fas- 
cia, known as the infundi- 
buliform fascia. The cord 
consists not of a definite, 
rounded body, but its ves- 
sels are spread out in a 
fan-like manner over the 
])()sterior surface ()f the 
sac, sometimes occupying 
s|)ace of an in(*h or more. 

In direct hernia, on 


the other hand, this intimate relationship between cord and sac* does not 
exist, the cord is this variety of hernia })eing cpiite independent of the sac. 
The si jape of an oblique in- 


guinal hernia dci)euds entirely 
upon whether it is complete or 
incomplete. In a Imbonocele 
the tumor over the inguinal 
canal ‘ is usually elliptic in 
shape and is seldom very ])ro- 
nounced except on standing or 
coughing. 

A scu’otal hernia may assume 
a gieat variety of shapes. In a 
hernia of small size it is usually 
cylindiical ; in a very large 
hernia it may be pear-shaped, 
the* lower end being the larger. 
In very large hernias the penis 
may be entirely obliterated. 

Inguinal Hernia in the 
Female. Inguinal hernia in 
the female foiTns 60 per cent, 
of all ruptures in women and 
ex(!eeds the total number of 
femoral hernias in both sexes. 



The diagnosis is seldom diffi- 


Fio, 26. — ^Labial Hernia. 
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cult. While in a very small number of cases the hewhal tumor extends into 
the labium, it is usually found in the inguinal canal or just outside of t he 
external ring. The 
tumor disappears 
on lying down, ex- 
cept in a compara- 
tively few cases in 
which the contents 
are irreducible. A 
truss seldom effects 
a cure, even in chil- 
dren, and, inasmuch 
as the results of 
operation are more 
nearly pei’fcct in 
this than in any 
other variety of 
hernia, operation 
should be advise<l 
in i)ractically all 
cases, e\(*e])t in in- 
fants and the verv 
old. 



I'KJ. 27. — iNiJlJlNAIi 


IN I''kmalk. Sac Unopknki). 


Methods of Of)- 
emtion. - Surgical 

opinions differ widely as to the bos method of operation for inguinal 

hernia in the female. Cham- 
pionnicre“'* was the first to 
point out the advantages of 
operation in this variety of 
luania. I n 1 S02 lui reported 
11) cases. His method was 
to excise the round ligament, 
slit U|i the a|)oneurosis of the 
external obliciue, remove the 
sac high up, and then close 
the wound by his own over- 
lap|)ing method, just as in 
the male. Kelley advised 
transplanting the round liga- 
mtmt, as the cord is trans- 
planted in Halsted’s opera- 
tion. Ho does not regard 
the removal of the sac, if 
small, as of much import- 
ance. 

In view of what has already been said in reganl to the importance of 
the sac, even if of small size, as an etiologic factor in hernia, one must 



Fici. 28. — Inoiiinal Hkiinia in thk Ukmale, Showino 
Sac Dihsecteii fuom Kound JjIoamknt. 
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consider its complete removal of primary importance in any operation 
for the radical cure of hernia. As to the method of dealing ^vith the round 
ligament, there is no doubt that it can be removed with little hami to 
the patient, and possibly such removal might slightly increase the chances 
of a permanent cure. On the other hand, practically perfect results may 
be obtained without sacrificing the round ligament or transplanting it, as 
the results of operation at the Hospital for Ruptured and Crippled as well 
as my own fully prove. In the December, 1900, “Annals of Surgery’’ 1 
reported 123 (*ases of inguinal hernia in the female operated upon during 
the preceding decade, without a single relapse. At the Hospital for Rup- 
tured and Oipplal 4(X) cases have been operated upon from 1890 to 1908, 
with tw^o relai)scs, and my owm cases, 350 in number, show’ only two 
relapses. 

The method employed has been the same in all cases, namely, Bassini’s 
operation for the male, without the transplantation step. In brief, the 
a|)oncurosis of the external oblique is slit up, just as in the male, well 
above the internal ring; the sac, wiiich ahvays lies anteriorly and (iosely 
adherent to the round ligament, is then carefully dissected off and re- 
moved high up, flush with the peritoneal cavity. The round ligament 
is allow’cd to drop back into the lower angle of the wound and the W’ound is 
closed in three layers, kangaroo tendon being used for the buried sutures. 
In the first layer the internal oblique is united with l^mpart’s ligament 
by four or five interrupted sutures; the lowermost suture should imrlude 
the reflected portion of the a])oneurosis of the extt^rnal oblique as w^ell as 
the conjoined tendon. Tlie next layer closes the incision in the aponeu- 
rosis by means of a continuous suture of kangaroo tendon of smaller size. 
Finally the skin is closed with intermpted sutures of fine catgut, without 
drainage. 

One of the most frequent sources of error in the diagnosis of inguinal 
hernia in the female is the presence of a hydrocele of the canal of Nuck, 
Tliis condition is often, however, associated with inguinal hernia, and the 
same operative treatment is indicated in both (*onditions. In hydrocele 
of the canal of Nuck there is a tumor to be found just outside of tlie 
external ring, which is dull on percussion, globular in shape, symmetric* 
in outline, tense and elastic, irreducible, and usually much more tender 
on pressure than a hernia. Tlie history will usually reveal the fact that, 
the swelling W’as at no time rcducalde. 

The condition is by no means so rare as one might suppose from the 
literature on the subject. AVecliselmann^^ found only 62 reported cases. 
In the “Annals of Surgery,” in July, 1892, I published 14 cases observed 
at the Hospital for Ruptured and Crippled, and since 1890 160 cases 
have been oliserved at this hospital. 

Direct Hernia. — Etiology. — While it is possible that in certain 
rare cases direct hernia may be due to a congenital or preformed sacr, 
I do not go so far as Russell in believing this to be the common cause. 
In the great majority of cases I think direct hernia is due to a defective 
development of the internal obli(|ue, or more often to a w^eak place in the 
transvemalis fascia in the neighborhood of the external ring. This 
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variety is really a ventral hernia appearing; in the lower in^niinal region. 
Anatomically, the opening through which the hernia emerges is below and 
internal to the epigastric artery. It is bounded above by the epigastric 
artery, on the inner side by the internal oblique or transvcrsalis fascia, on 
the lower side by the pubic bone, on the outer side by Poupart’s ligament. 

Diagnosis. — This type of hernia is usually found only in adult life 
and in adult males. There have been a few cases observed in children. 
Chas. N. T)owd“ has operated upon one such (*ase, a boy four years of age, at 
St. Mary's TTospital, New York. In upward of 2200 operations in children, 
at the Hospital for Ruptured and Crippled, not a single case of direct hernia 
in a child has been observed. Wliile direct hernia is occasionally found in 
women, it is by no means so frequent as some authors have recently 
attempted to prove, c. r/., Kscher,^** who maintains that this type of her- 
nia is more common in inguinal hernia in the female than in the male. 
But I believe that there are no statistics to uphold this view. Brenner'’’* 
gives a very comjJete report of IISS cases of hernia operated upon at the 
iiiriz Clinic, 1()8() being men, with 95, or 9 per cent., of direct hernia in 
the male; and 108 women, with 2 cases of direct hernia, or 2 per cent., 
in the female. My own statistics show only 44 cases of direct hernia 
in 1980 operations, or about 2 per (‘ent. Of tliese, 9.‘50 were in adults. 
Excluding the femoral hernias, 144 in number, there remain 786 inguinal 
liernias. Of these, 635 were males with 42 direct hernias; and 146 females 
with 2 direct hernias. 

'I'herc is usually a history of slower development in direct, than in 
obli(|ue hernia. The hernia never descends into the scrotum, A history 
of a definite, exciting cause, such as lifting or straining, is less frequently 
noted than in oblique hernia. 

Physical examination shows several distinctive features. The shape 
of the tumor and its location are usually sufficiently characteristic for 
a diagnosis. The tumor is smooth in outline, globular in sha|)e, and 
situated at the external ring; it is easily reduced by pressure and dis- 
appears s])ontaneously upon lying down. The tumor has no tendency 
to enter the scrotum, not even after long duration and on having at- 
tained large size. Examination of the canal reveals a circular opening 
which seems to pass directly ])ackward into the abdominal cavity, instead 
of obliquely upward as in obli(]ue inguinal hernia. Sometimes the deep 
epigastric artery, which should always be external to the opening, may be 
felt, but as it can be but rarely made out, this is a sign of little practical 
value, except in the cases that come to operation. There is one important 
clinical method w^hi(*h wdll nearly always enable one to make a positive 
diagnosis: After the hernia has been ralucal, press two or three fingers 
over the internal i*ing, leaving the external ring free or uncovered. The 
patient is then asked to cough, and if the hernia is direct,. it wnll emerge 
from the external ring; if it is oblique, the pressure over the internal ring 
w ill prevent its appearance. In some cases the diagnosis is very difficult, 
except by operation, as the following case (Fig. 29) well illustrates: 

The patient, a boy of thirteen years, was admitted to the Hospital for Ruptured 
and Crippled in February, 1907 , with a double inguinal hernia of nearly eight years' 
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duration. The hernial tumors had the typical f^lobular appearance of a direct hernia, 
and although they had existed for a long time, they showed no tendency to enter 
the scrotum. Pressure upon the internal ring did not absolutely control the hernia 
on coughing. Ojxjration. however, showed two tyf)ical obli(|Uc*hernial sacs coming 
out of ihe internal ring above the epigastric artery, and emerging through the exter- 
nal rirjg. 

Treatment. — As nio(*liani(*al treatment oiTei’s no prospect of a perma- 
nent cure and generally fails to control the hernia, such treatment is 
usually unsatisfactory. Operation should be advised in all cases in whicli 
there are no contraindications. The Bassini operation should be the 
method of choice. The results arc less satisfactory than in the oblique 
variety, but the majority, about 85 per cent., may be cured. 

Interparietal Hernia (Properitoneal; Interstitial).— (i) Properi- 

toneal Hernia. In this form of 
hernia the sac is usually bilocular, 
the inner loculus lying between the 
peritoneum and transversalis fascia, 
and the outer in the inguinal or, 
more rarely, in the ciural (*anal. In 
a few cases the outer loculus is found 
between thelayci>; of th(j abdominal 
wall. In all cases there is a com- 
mon orifice connecting both sacs 
with the alxlominal cavity. The in- 
tei’stitial variety of hernia, often 
confused with the properitoimal, is 
also a bilocular hernia in which th(5 
upper sac lies bcneatli the external 
oblique and the skin. I'his type of 
hernia is known as inguino-super- 
ficial hernia. 1 agree with \Ioyni- 
han’^ in believing that all these 
varieties, including properitoneal 
and interstitial, might, with pro- 
priety, l)e grouped under one gen- 
eral class of bilocular hernia, or per- 
haps with interparietal. Properi- 
The first cases were described l)y 
Parise'*^” in 1851, but we are indebted to the classic paper of Knmlein,^ 
published in 1880, for the first comprehensive discussion of the subject. 
Kronlein collected twenty-three (?ascs with full reports. 

Eliology , — Properitoneal hernia occurs almost invariably in the male 
and is in nearly all cases associated with malformation or incomplete 
development of the testis. A few cases, however, have been observed 
in the female, the first one reported being that of Bull and Coley;*" two 
others have been observed by the writer. The causation of properitoneal 
hernia has been explained in a great variety of ways. In a certain number 
of erases I believe that the hernia is originally of monolocular type, the 
primary sac being in the inguinal canal or upper scrf)tum. in these 
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IN Hoy A(;kd Thirteen Yeauh Simulat- 
ing Direct Hernia. 
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cases the testicle, situated in 
the canal or at the external 
rinj*:, may act as a barrier 
against the further descent 
of the hernia, and, following: 
the line of least resistance, the 
hernial sac enlar^iics upwanl 
between internal and external 
oblique aponeurosis, or [X’ssi- 
bly between the su|)crficial 
fascia and aponeurosis, form- 
in^*: a hernia of the superficial 
type. If this explanation be 
correct, the presence of a hy- 
drocele in the canal of Nuck 
in inguinal hernia in the fe- 
male should act in tlie same 
manner, producing an inter- 
parietal liernia. One such 
example I have pei*sonally ob- 
served. 

A number of theories have been offered in ex|)lanation of the develoj)- 
ment of bilocular hernias, but to my mind the most rational way of 

explainin^c their 
ori/i»in is to re- 
j>:ard them as de- 
velopmental er- 
rors, or diverti- 
(nila of iirenatal 
origin. 

This theory, 
which rej)resents 
also .Moynihan’s 
views, is further 
stren^ijthcncd by 
a recent very 
valuable contri- 
l)ution of Cohn,'*' 
in his Clinical 
Studies Ile^ijard- 
in" the Va^>;inal 
I’rocess of Peri- 
toneum.’'^' 

Colin concludes 
that tlie ixircentage 
of congenital intcr- 

. . parietal inguinal 

iicrnia is much larger than apjiears from the statistics liitherto published. He states 
that the only way of determining whether a sac is congenital or acquired is by micro- 




Fici 30. — DcMrniJ-: TTni)i:8ci:ni»f:i> Tkstis with 

DoUHLI'J I'ltOCKJUTOxNSAL HkUMA. 

Rij;lit side hurtiia deseeiidinj^ into {lerineiim. 
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scoi)ic examination, and holds that, only such cases of interparietal hernia can be 
regarded as really acciuired as do not show smooth muscle-fibers in the wall of the 
hernial sac. Sachs expressed a similar opinion twenty years ago, stating that there 
are no gross anatomic? signs to differentiate an acquired oblique inguinal hernia 
from a congenital, the smooth musculature of the internal cremaster being the only 
element of the cord which preserves a uniform relation to the vaginal proeess. In 
other words, if microscopic examination shows no regularly arranged smooth muscle- 
fibers in close proximity to the wall of the hernial sac, such sac is probably not of 
congenital origin. Cohn believes that interparietal sacs of inguinal liernia may be 
preformed and may attain to the average size without the coojxjration of any me- 
chanical factors. He states that, so far, not a single case of undoubtedly acquired 
inguinal sujwrficial hernia has been rej^orted. He further states that in suiJerficial 
as well as in other interparietal inguinal hernias, the testicle may be in a normal 
position. 

This is not, however, in accord with my ow^i experience. I have |H‘rsonally 

observed .‘10 cases of ingiiino- 
supfTficial hernia, and in not 
a single case was the testis 
found in the nornial position, 
but has either been in the in-: 
guinal canal or, in Ihe major- 
ity of cases, in the distal por- 
tion of the sac, resting upon 
the external oblique, just be- 
neath tlie .skin and suix'rficial 
fa.scia. (^ohn states that a 
bilocular interparietal ingui- 
nal liernia may become mon- 
olocular in con.serjuence of an 
obliteration of the vaginal 
process, provided that the 
descent of the testicle into the 
scrotum becomes complete 
before obliterat ion of the vag- 
inal process above the testicle 
takes place. 

Symptoms. — Symp- 
toms have seldom l)eeii 
o))sorved until the hernia 
had become strangulated, 
when the usual signs 
of acute or subacute 
strangulation appear. 
Even then there may be 
no pliysical signs suffi- 



Fio. 32. — Park Typk op UNDKscENDF.n Tkstis with 
Hkrmai. Sac Extkni>in<; to Boi'Tom of Scrotum. 
Tkhtis Akukhtud at External Ring. 


ciently prominent to be 
detected by an ordinary 


examination. There is 


usually a history of an old hernia which has been treated by truss for a 
longer or shorter period. In certain cases an elliptic swelling may be 
made out in the upper inguinal or lower iliac regions. Breiter's collec- 
tion of cases shows tumefaction in 22 out of 36 cases. 


Moynihan believes this proportion to be in excess of the facts. Stran- 
gulation may be due to the intemal or common neck of the sacs, tlie 
ostium abdominale, or to the neck of one of the two loculi; or, again, it 
may be due to a constriction of strong fibers of the external ring. This 
was the cause in a case personally observed by the writer. ITie symptoms 
are usually less acute than in the ordinary strangulated hernias; hence, 
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StkanguIjATed Propehitoneal and Omental Hernia with Bilocular Sac, 
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the delay in advising operation 
which is usually observed in these 
cases. Properitoneal hernia is often 
mistaken for reduction en masse, 
and it is almost certain that many 
cases reported under this heading 
have been, in reality, examples of 
properitoneal hernia. Properitoneal 
femoral hernia is exceedingly rare, 

Breiter having been able to collect 
only nine cases: four left, three 
right, two doubtful. 

Diagnosis . — The diagnosis of 
properitoneal hernia has seldom 
been made before operation. Given 
a small inguinal hernia, associated 
with undescended testis, and in ad- 
dition a tumor in the iliac fossa, 
one should suspect the existence of 
a properitoneal hernia. 

Treatment . — All cases of bilocu- 
lar hernia, even if the diagnosis is 
merely suspectal, should be treated 
by operation. 

Interstitial Hernia. — Here the 
outer sac may be really secondary and, owing to its more external 

location, may be more 
readily discovered than the 
properitoneal sac proper. 
It is practically always 
associated with some typo 
of undescended testis, ex- 
cept in the very rare 
cases of interstitial hernia 
in the female. Three 
such cases have been per- 
sonally observed by the 
writer. In one of these 
(see Fig. 33) there was 
a large hydrocele of the 
canal of Nuck, which was 
probably the causative fac- 
tor in the development of 
the upper sac, the hydro- 
cele tumor preventing the 
progress of the hernia 
downward into the labia, 
causing it to enlarge upward beneath the external oblique. 




FifJ. 33. — iNTKItSTITIAIi HkRNIA IN THR Fk- 
MAI.K, AshOCIATKI) WITH H YDKQCRLK OF 

THR Canal of Nuck. 
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In by far the larger proportion of eases of interstitial hernia the sac 
lies underneath (he aponeurosis of the external oblique, between the latter 
and the internal oblique. In some eases, however, tlie sac; lies superficial 

to the aponeurosis, often 
extending up nearly to 
the anterior superior 
spine, covered only by tlie 
skin and superficial fas- 
cia. This variety of her- 
nia is known as inguino- 
superficial, and has l)een 
described by Macrcady 
and Kiister. Kiislcr was 
able to collect only 14 
cases, and, more recently, 
Mosclicowitz'*^ found only 
17 cases in literature. The 
reasons why this variety 
lias not been more fre- 
I quently diagnosticated 
(arc (1) that it occurs far 
more frequently in chil- 
dren; (2) the diagnosis 
is seldom made after op- 
eration; (3) it is always 
associatal with undescended testis; (4) the operation for undescended testis 
has not until recently been undertaken on a large scale. 

In this variety of interstitial hernia the 
sac, after emerging from the external ring, 
extends upw ard , resting upon the aponeu- 
rosis of the external oblique, lying between 
the latter and the superficial fascia. It is 
practically always associated with unde- 
scended or maldesccnded testis and is not 
nearly so rare as is generally believed. In 
])roof of the comparative frequency of in- 
guino-superficial hernia, it may be stated 
that it was found in no less than 26 cases 
out of a total of 123 cases of undescended 
testis associated wfith hernia in which o\>- 
eration for the radical cure was done at the 
Hospital for Ruptured and Crippled. 1 
have operated upon ten additional eases in 
adults. The ac(H)mpanying cuts (Figs. 35, 

36) show^ very clearly the position of the sac. 

Etiology, — Macready^ states that ''when the sac ascends upon the 
external oblique a gap is usually, if not always, present in that muscle, 
so that the external and internal rings coincide, it is as if the anterior 
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abdominal wall were absent. As the hernia cannot descend upon the 
thigh on account of the attachment of the abdominal fascia to Poupart's 
ligament, it must ascend in the line of least resistance.'^ 

This explanation I believe to be incorrect, based, as it was at that time, upon a 
very small number of reported cases, and most of these lacking in accurate anatomic 
description. Furthermore, few, if any, cases in children liad then been reported, 
and it is these cases in early life that naturally offer the best opiX)rtunities for a 
study in etiology. Our own eases have failed to show a single gap in the external 
ol)lique, and instead we have found a perfectly normal inguinal canal; but the sac, 
instead of entering the scrotum, is turned abruptly upward and outward 2 to 3 
inches, until, in some cases, it nearly rciiches tlie anterior superior spine. Most 
of the children were between six and ten years of age, and in many cases the hernia 
had been noticed since a few weeks after birth and no 1 russ had been worn. Hence, 
it is difficult to accept the explanation based on the theory of the sac's having fol- 
lowed the line of least resistance in assuming its unusual position. There is another 
explanation which, in my judgment, is much more satisfactory and more in accord 
with our present knowledge of the etiology of hernia in general, namely, that by 
reason of some congenital developmental defect a diverticulum of ptTitoneum is 
present at birth in tlie region wliere the sac is found, although the hernia may not 
apiiear until long after. Just why such a diverticulum should assume this position, 
is difficult to say, but no more difficult than to explain why a congenital sac due 
to a diverticulum of |)eritoneum is found in femoral hernia. 

After a little exjxirience one can usually make the diagnosis before operation by 
the su{X3rficial position of the testis, which can, in most cases, be forced out by 
coughing. I have recently observed one case with the testis in the scrotum. 

A word of (‘aution is needed in making the skin incision when operat- 
ing upon this variety of hernia. Great care should be exercised, inasmuch 
as the sac lies directly beneath the skin and superficial fascia and could 
easily be laid open and the testis and other (contents injured by too bold 
an incision. 

The treatment is the same as the treatment for hernia associated with 
undescended testis. The sac and testis are at first dissected free without 
opening the sac. The aponeurosis of the external oblicjue is then slit 
up as in the ordinaiy Jhissini operation; the sac is next separated from 
the coni very high up; it is then cut across in the up]>er portion and 
sutured or tied off flush with the peritoneal cavity. The lower portion of 
the sac may be closal by a purse-string suture over the testis, thus form- 
ing a complete tunica vaginalis. The testis is then trans|)lanted into a 
pouch made into the scrotum by means of the index-finger. The cord is 
usually sufhciently long to permit the testis to reach tlie bottom of the 
scrotum. The cord is not trans[)lanted either in this or any other variety 
of hernia associated with undescended testis. 

Inguino»perineal Hernia. — This is a rare variety of hernia, usually 
associated with mal-descent of the testis, the latter occupying the 
perineum instead of the scrotum. These cases arc all undoubtedly 
of congenital origin, although it is by no means easy to explain their 
exact cause. By some this type of hernia has been supposed to be due 
to the almormal development of a part of the gubernaculurn, which 
extends into the perineum. By the action of this the testicle is not 
only drawn into the perineum, but along with it goes a fold of peritoneum, 
which forms the congenital sac, thereby producing all the necessary con- 
ditions for the hernia. 

Personally, I have operated upon six such cases, the largest one of 
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which is well shown by the accompanying cut (Fig. 37). In this case 

the testicle, which was small 



and greatly atrophied, was 
removed. Fn the other cases 
it was transplanted into the 
empty scrotum. Only very 
few cases have thus far been 
reported. 

Methods of Operation 
for the Radical Cure of ln» 
guinal Hernia.— Czerny’s 
method was very widely used 
up to 1890 or even later. The 
procedure consists in an open 
incision over the external 
ring; exposure and isolation of 
the sac; ligation of the sac as 
high as was possible without 
cutting up the aponeurosis of 
the external oblique; dissec- 
tion of fundus of sac (a step 
added later); closure of ex- 
ternal ring by means of inter- 


Fui. 37. — Inouino-perineal Hernia ruptod CatgUt SUtureS. fllO 

results of this operation were 


not particularly satisfactory, the mortality in non-strangulated cases 


being about 7 per cent . , and the 
cases traced beyond two years 
showed 30 to 40 per cent, re- 
lapses. 

Championnilre’s method 

consists in slitting up tlie apo- 
neurosis of the external oblique 
well above the internal ring, 
thus securing a high removal 
of the sac. The canal is then 
closed by overlapping the apo- 
neurosis of the external oblique 
by a series of mattress sutures. 

Bassini’s Method. — Ilas- 
sini®® in ltSS5 (published in 1888) 
introduced a new principle in 
closing the canal, namely, the 
transplantation of the coni. 



This method has given superior 
results to all others, and is at 


Fio. 38. -Barwm Operation. First Step, 
AponeurosiH of the external oblique exxiosed and 
director piiHsed in. 


present so extensively em- 
ployed that a careful description will be given (see illustrations made 
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from life of the author’s own oases) : A strai^?ht oblique incision is made, 
beginning at the inner side of the anterior superior spine and J inch in- 
ternal to and parallel with 
Poupart’s ligament, and 
ending over the center of 
the external ring. This 
incision is about 8 to Si- 
inches long in adults, and 
2i to 3 inches in children. 

The aponeurosis of the 
external oblique having 
been clearly exposed, a 
director is passed in at 
the external ring beneath 
the aponeurosis for a dis- 
tance of about inches 
(Fig. 39). The aponeu- 
rosis is then slit up with a 
scalpel upon a good direc- 
tor, great care being taken 
not to cut any underlying 
muscular fibers or the ilio- 
inguinal nerve. The aponeurosis is thereupon disse(?ted back on the inner 
side, nearly to the edge of the rectus mus(*le, and on the outer side until 

the shelving process of Pou- 
part’s ligament is well ex- 
posed. The soft tissues on a 
level with the external ring, 
or slightly within it, are then 
grasped with a pair of thuml) 
forceps, and the muscular 
fibers pushe<l aside by means 
of a |)air of Idunt-pointed 
curved scissors. The white 
tissues of the sac are thus 
quickly exposed and held by 
a pair of artery forceps. The 
sac and cord are then easily 
and quickly separated from 
the overlying tissues without 
hemorrhage, wdth the thumb 
and forefinger. In oblique 
hernia the sac will always be 
found anterior to the cord, to 
w^hich it is closely attached by 
means of a thin layer of fascia, the infundibuliform fascia, w hich surrounds 
the two in common, i^y grasping the sac with a pair of arter>" clamps high 
up within the external ring, the cord is quickly and easily separated from 



Fro. 40. Bassini Opkkation. 
iHolatiou and ligature of the sac. 



Fici. 39. — Bakkini Opkration. Skcond Stkp. 
Sac and cord diMsected i-n nitiHse. 
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the sac by means of the thumb and forefin^^er of the right hand, assisted 
by a small pad of sterile gauze. After one gets beneath the infundibuli- 
form fascia the dissection is extremely easy, and the cord now lies well 



below and free from danger, 
llie outer portion or roof of the 
sac is first cut across to see that 
it is empty ; then the floor is cut 
and the upper end of the sac is 
dissected well beyond the neck, 
or to a point where the sac 
widens out into the general 
peritoneal cavity. At this j)oint 
the sac is transfixed with a cat- 
gut ligature and tied off (Fig. 
40). If the sac. be congenital, 
just enough of the lower portion 
to cover the testicle is allowed 
to remain, this being closed by 
cont i nuous catgut suture. The 


Fio. 41. — Bassini Opkration. 

Showing the way the cremaster muscle is utiiiKed. 


internal obli(|ue muscle should 
never be cut; in fact, no tis- 
sues beneath the aponeurosis 


arc cut. Cutting the internal oblique muscle is entirely uniietessary for 


tlie complete removal of the sac. The cord is now held up out of the 
field of ttperation by means of a 


narrow strij) of sterile tape or 
gauze. Next, the deep sutures 
of kangaroo tendon or cliromi- 
cized. catgut are introduced by 
means of a curved Hagedorn 
needle, preferably with the fin- 
gers, without a holder, as shown 
in Figs. 41, 42. The first suture 
enters the internal ol)lique mus- 
cle nearly as far as the outer edge 
of the rectus muscle, and is so 
placed that it just touches the 
lower l)order of the cord when 
the latter is held vertically to the 
plane of the abdomen. The su- 
ture passes outwanl, first picking 
up the cremaster muscle, then the 
shelving edge of PouparFs liga- 



Firt. 42. -Barhini Opkhation. 

Deep HutureH. Showing extra Huture above the 
cord. 


ment, and is finally tied. Three 

or four similar sutures complete the closure of the canal as far as the sym- 


physis pubis. 1 believe the lowermost suture is one of the most important 
in the series. My own practice is to insert the suture in such a way as to 
include the reflected portion of the external oblique aponeurosis as well 
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as the conjoined tendon and the transversalis fascia. This apparently 
is not usually done, according]; to the previously publislied cuts of Itossini^s 
operation. In addition to 
the four or five sutures be- 
low the cord, I believe it a 
wise precaution to place 
one suture above the cord, 
passed through similar 
structures to those below. 

This is not strictly a part 
of Bassini’s technic, Imt I 
believe that it undoubted- 
ly strengthens the canal in 
its weakest portion at the 
internal rin«:, thus lessen- 
in^i; somewhat the lial)ility 
to recurrence. Tlie inci- 
sion ill the aponeurosis is 
n(»\t closed by means of a 
continuous sutun* of kan- 
garoo tendon of little finer Fuj. 4:1. iushim oim;katu)\. 

caliber, the coixl lying di- ApontHimsu sutumi over the 

rectly lieneatli this layer 

(Fig. 4M). Care should be taken to leave sufficient room at the lower 
end or new external ring to permit the cord to pass out without undue 

constriction. The skin wound 
is then closed witliout drainage, 
by means of interru])ted sutures 
of fine catgut. These sutures 
are almost always found ab- 
s(»rbcd at the time of the first 
dressing at the end of one week. 
It should be stated that Bassini 
himself uses silk for the buried 
sutures. 

Kocher’s Method. — Con- 
sists in thorough isolation of 
the sac; making a small slit in 
the aponeurosis of the external 
obliciue (which has thus far re- 
mained intact), about 1 \ inches 
above the external ring; draw- 
ing the sac through this open- 
Fig. 44.— Modikikd Bassini opkration. and laying it back upon the 

Suture of the internal oblhjue to Poupart’.s li|?a- e 

ment without the transplanting of the cord (Bull OUtCr SUrtaCG Ot the aponeuro- 

sis; closure of the canal by a 
series of interrupted I^embert 
sutures inserted so as to bury the sac in a fold of aponeurosis. 
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Bassini’s Method, Omitting the Transplantation of the Cord 
(Modified Bassini) (Fig. 44). — In 1892 Hull and myself began a series of 
operations at the Hospital for Ruptured and Crippled, by the method of 
Bassini, omitting the transplantation of the cord. The results of this 
method, as published from time to time,®* have been practically as good as 
those following Bassini’s operation, at least in children. Girard,®® of Berne, 
published an operation which is practically a combination of Bassini’s 
and Championnidre’s methods, omitting the transplantation step. The 
internal and external oblique are both sutured to Poupart’s ligament 
and the outer edge of the aponeurosis is sutured in such a way as to over- 
lap for i to J inch the inner edge. He published a series of 560 cases with 
eight relapses, operated upon by this method. Tn 1900 Ferguson, of 
Chicago, describe practically the same method as our modification 
of Bassini’s method, and has attempted to prove its superiority to 

the Bassini metlKxi 
proper. 

A careful analysis 
of the cases thus far 
reported justifies the 
(•onclusion that the 
transplantation of the 
cord is not essential 
to the success of the 
operation , especially 
in children, while in 
adults, except in direct 
hernia, the results are 
nearly as good as in 
the cases in which the 
cord is transplanted. 
The principal theoretic 
objection to the trans- 
Fio. 45.-RELAr»E Foma>wino Bahsini Operation. plantation Step of the 

typical Bassini oper- 
ation, so strongly emphasized by Ferguson, namely, the danger of atrophy 
of the testicle, resulting in sterility, has been shown to be without prac- 
tical foundation. Atrophy of the testicle following Hassini’s operation 
has never been observed at the Hcjspital for Ruptured and Crippled. 
Many of the children operated upon from ten to fifteen years ago have 
grown into adult life, have married, and are the fathers of children. 

The time required for operation is about the same for the typical 
Bassini as for the modified operation, L e., without the transplantation 
step. Either method can be performed in eight to ten minutes by a 
surgeon familiar with the technic. Tlie omission of the transplantation 
step seems too slight a modification of the Bassini operation to justify 
any one in claiming it as an original method. It is the same method 
Bassini himself employed for the radical cure of inguinal hernia in the 
female. 1 still believe that the typical Bassini method will give slightly 
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the most dangerous. Under such conditions the neck of the hernial sac 
may be almost entirely surrounded by an arterial ring or wreath, fully 
justifying its ancient name of corona mortis. While death from hemor- 
rhage was formerly not an unusual result in operations for strangulated 
femoral hernia, it is an accident which seldom occurs with modern methods 
of operation, in which the tissues are freely exposed and the incision upon 
the neck is made from without inward, whereby any hemorrhage may 
be easily recognized and controlled. 

Coverings of the Sac. — The subcutaneous tissue, fascia propria of 
Cooper, made up of the septum cruralis, femoral sheath and cribriform 
fascia, the subperitoneal fat and peritoneum, constitute the coverings of 
the sac. 

Contents of the Sac. — The contents of the sac differ little from the 
contents of inguinal hernia. The omentum is more frequently found in 
femoral hernia than in inguinal hernia and, on account of the small open- 
ing, it becomes more quickly adherent and irreducible. 

Clinical Symptoms. — In most cases there are few symptoms 
associated with the early development of femoral hernia. There is 
usually a history of a swelling appearing in the groin below Poupart’s 
ligament cither without any known cause or after some unusual abdomi- 
nal effort. While pain or a sense of discomfort may ac(*ompany the 
swelling, the latter is so small that oftentimes a careful examination 
must be made before it can be recognized. Owing to the small opening 
and the sharp edge of the falciform process, femoral hernias are much 
more likely to become strangulated than inguinal. For the same reason 
gangrene develops much more quickly than in the inguinal variety. 

Diagnosis. — The principal points in the diagnosis have already 
been referred to under General Diagnosis and under Inguinal Hernia. 
The conditions most likely to cause confusion with femoral hernia are: 
adenitis, psoas abscess, saphenous varix, lipoma, hypertrophy of the 
subperitoneal fat. The methods of differentiating these conditions have 
already been described. 

Various errors in the diagnosis of hernia as well as their relative fre- 
quency are well shown by the statistics of Macready. He collected 824 
errors in the diagnosis of hernia, 739 in men, 85 in women. Hydrocele 
was the most frequent sounre of error, occurring in 233 cases; inflamma- 
tion of the testis in 107 cases, varicocele in 90; non-infiammatory condi- 
tions of the testis in 28, tubercular testis in 17, solid tumors of the testis 
in 13 cases, of inguinal hernia. In femoral hernia enlarged lymphatic 
glands were mistaken for a hernia in 115 cases, abscess 47, enlarged saphe- 
nous vein 9, psoas abs(?ess in 7 cases. l.abial hernia was mistaken for a 
cyst in 12 cases. 

Operative Treatment of Femoral Hernia.— In the early op- 
erations for femoral hernia little more was attempted than to tie off 
the sac as high up as possible and close the skin wound. Up to 1890 
the results of operation showed about 30 per cent, of recurrences. In 
1894 JIassini®® published his own method of operation for femoral 
hernia, which consisted in thorough removal of the sac, as high up as 
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possible, followed by closure of the canal by five or six interrupted sutures. 
“ With a curved needle three sutures are inserted so as to unite Poupart^s 
ligament with the pectineal fascia, the first being placed near the spine 
of the pubis, the second 0.5 cm. externally, and the third near the 
femoral vein. These sutures are not tied until three or four others have 
been inserted, the first through the edge of the falciform fascia, then the 
pectineal fascia, the lower suture entering just above the saphenous vein. 
The upper sutures, which draw Poupart’s ligament backward to the pecti- 
neal line, are fastened. The other sutures, whi(;h bring together the 
anterior and posterior walls of the canal, are next tied.” At the time of 



Fici. 49. — Obliteration ok the Femoral Opening by Pursb-btuino Suture. 


publication, in 1894, Bassini had operated upon 54 cases by this method, 
with no mortality and without a single relapse in 41 cases traced from one 
to nine years. 

During recent years there has been a tendency toward more and more 
complicated methods. At the present time the methods employed for 
the radical cure of femoral hernia may be divided into two main groups; 
first, those in which an effort is made to close the canal by means of a 
suture applied in a great variety of ways; second, those in which an at- 
tempt is made to close the canal by means of muscle, osteoplastic or 
heteroplastic flaps. 

The operations of the first group may be subdivided into those methods 
in which an attempt is made to close the canal from the outer side; and 
those in which the canal is closed from the inner side through an open- 
ing in the inguinal canal. 
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The reasons advanced in favor of the more difficult and complicated 
operations for the radical cure of femoral hernia are all based on the sup- 
position that femoral hernia is not curable by simpler methods. OchsneU*® 
strongly advocates the simplest of all operations, namely, high ligation 
of the sac, removal of the extraperitoneal fat from the femoral ring, and 
closure of the skin. He has operated upon 56 cases at the Augustana 
Hospital in Chicago, and in 30 cases which he has been able to trace there 
has been no relapse. Ochsner believes that this simple operation is 
sufficient, because it rests upon the principle that it is practically impossi- 
ble to keep a circular opening in any part of the body from closing spon- 
taneously, unless it be lined with a mucous or serous membrane. 



Fio. 50. — Curhing-Marcy Purbe-rtrino Suture for Femoral Hernia. 


DeCarmo,^® of New York, reported 110 cases operated upon by a method prac- 
tically the same as Hassiiii’s, with the exception that a smaller number of sutures 
are used, with but a single relapse. 

I have operated upon 142 cases of femoral liernia, in 127 of which a i)ursc-string 
suture of kangaroo tendon was used, without a single relapse; in the 15 remaining 
cases Hassini’s method was employed, with one relapse. 

The purse-string method which 1 have used may be briefly described as follows 
(Hg.40): 

An oblicpic incision is made J to i inch below' roupart\s ligament and parallel 
W'ith it, almost identical with the incision made for inguinal hernia, only slightly 
lower and a little shorter. The sac, with the mass of extra j^eritoneal fat that almost 
ahvays .surrounds it, is then freed w'cll up into the femoral oijening. The masses of 
fat are carefully removed; the sac itself, by gentle traction, is brought down well 
beyond its neck to a point where it widens into the general peritoneal cavity. It 
is alw^ays o})encd before ligature, to make sure that it is empty. If omentum is 
present, this is tied off and removed. The ligature having been placed w^ell beyond 
the neck by transfixion, is cart 'ully tied and the sac removed. When the stump 
of the sac has been pushed through the opening into the abdominal cavity, there 
w no longer any funicular process present in the femoral region. With a curv^ 
Hagedorn needle, threaded with kangaroo tendon of medium size, the suture is 
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{ >laced as follows: The needle is first passed through the inner portion of Poupart’s 
igament or the roof of the canal, then downward, taking firm hold of the pectineal 
fascia and muscle, then outward through the fascia lata overlying the femoral vein, 
and finally upward, emerging through the roof of the canal about i inch distant 
from the point of entrance (Fig. 49). On tying this suture, the floor of the canal 
is brought into apposition with the roof and the femoral oiiening is completely ob- 
literated. The skin and siiwrficial fascia are closed by means of an interrupted 
cat^t suture and a sterile tiressing is applied, without drainage. The first chan^ 
of dressing is made at the end of one week. The patient is kept in bed for two weeks 
and allowed to go home at the end of two and a half weeks. A firm spica bandage 

is worn one week after leav- 
ing t he hospital, at the end of 
whicli time no further sup- 
port is needed. 

The purse-string suture 
thus applied accomplishes 
exactly the same thing as 
Hassini’s operation for fe- 
moral hernia, and it has the 
advantage that it is much 
more easily and quickly per- 
formed. 

This method is tlic sim- 
plest of all operations for fe- 
moral hernia, with tht> exc(*p- 
tion of ligation of the sac 
without any suture of the 
canal. 

Of 127 personal cases, 75 
have been traced fi*om one to 
fourteen years, without a re- 
lapse. These cases have in 
no way b(;en selected and the 
method has been ernployc^d 
in the largest hernias with 
etjually good results, and 
tliere nave been no compli- 
cations, with the exception 
of a slight i)hlebitis in one 

Fig. sri.— Berger’s Operation for Femoral Hernia. case, which soon disapiw^ared. 

In view of these practi- 
cally ixjrfect results from sim- 
pler methods, it seems unwise to advocate the complicatetl methods of Fabricius, 
Lotheissen, Gordon, Bardesca, and others. 

RESULTS OF MODERN METHODS OF OPERATION FOR THE RADICAL 

CURE OF HERNIA 

Pott® in 1903 presented the most complete study of the end results of 
operation for the radical, cure of hernia up to that date. 

Of a total of 4060 cases of inguinal hernia, 81.8 per cent, were perma- 
nently cured. Of these, 316 were females, with 84.8 per cent, of perma- 
nent cures. 

As regards individual methods, 376 cases operated upon by Kocher’s 
method showed 92.5 per cent, of pcmianent cures; 1851 cases operated 
upon by Bassini’s method showed 90.1 per cent, of permanent cures; 
1419 cases operated upon without slitting up the aponeurosis of the ex- 
terior obli(iue showeel 71.6 per cent, of permanent cures; while 2502 
cases operated upon by methods in which the aponeurosis of the exterior 
oblique was slit up, showed 88.4 per cent, of permanent cures. 

The results of operations for the cure of femoral hernia showed 70.5 
per cent, of permanent cures in a total of 424 operations. Of these, 158 
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were operated upon without suture of the femoral ring, resulting in 63.3 
per cent, of permanent cures, while in 155 operations with suture of the 
femoral ring 71.6 per cent, were permanently cured. 

Eighty-six cases of abdominal hernia operated upon by various 
methods showed 54.7 per cent, of permanent cures. 

A few of the more important individual statistics show the following 
results: 

Championnifere^® reports 21 relapses in 650 cases operated upon by 
his own meth(xl. Bassini’s original report®^ gives 262 cases with 7 
relapses; Bassini, reported by Frantz, 593 cases with 28 relapses. Bren- 
ner^^ reports 2()(K) operations in 1188 individuals — 1080 men and 108 
vromen — operated upon at the Lindz Hospital in Austria from 1892 to 
1903, by Bassini's method, with 5 deaths in the non-strangulated cases. 
Of 369 cases in which operation was performed on both sides, a hernia 
was present only on one side. 

Of 991 operations for the radical cure of hernia in the male, 91.8 
per cent, resulted in a permanent cure; of 82 operations upon women, 
95 per cent, were permanent cures. 

Goldner (Bassini^s method) reported 800 cases with 35 relapses. 
Carli (Bassini's method) reported 601 cases with 36 relapses. De Garmons 
statistics up to January, 1907, show 1411 operations in 1031 patients, 
757 males and 274 females, 239 of the cases being below fourteen years 
of age, 792 above that age. Of these 1411 operations, 1237 were per- 
formed for inguinal hernia, Bassini’s method being used in 1205 of same. 

The total number of relapses is given as 19, 9 of which were re-operated 
upon. As regards the mortality, there were 8 deaths in 1257 non-stran- 
gulated cases, 9 deaths after 43 operations for strangulated hernia. 

De Garmons statistics further show 119 cases of femoral hernia, 
operated upon by his own method with only one relapse; 35 cases of 
umbilical hernia and 20 cases of ventral hernia. Bull, Coley and Walker, 
in a series of 1209 cases of inguinal hernia in the male, operated upon at 
the Hospital for Ruptured and Crippled between 1890 and 1908, by 
Bassini’s method, had 9 relapses, or of 1 per cent. Or, 2200 operations 
for all varieties of hernia, performed by the same operators, showed 19 
relapses, being TTF of 1 per cent.; 85 operations for femoral hernia with 
no relapses. 

Girard (modified Bassini method with overlapping of aponeurosis, 
cord not transplantecl) reported 545 cases (1892 to 1900) with 8 re- 
lapses; Wolfler (modified Bassini method) (1895 to 1902), 828 cases 
with 7J per cent, relapses; Ferguson (modified Bassini method) (1898 
to 1907), 356 cases with 4 relapses; Ochsner (modified Bassini method), 
283 cases with 3 relapses. 

Bull, Coley and Walker (modified Bassini, cord not transplanted), 
at the Hospital for Ruptured and Crippled (1892 to 1907), operated upon 
340 cases in the male with 4 relapses; 400 in the female with 2 relapses. 
Or, 740 cases with 6 relapses = W of 1 per cent. There were 6 deaths. 

My personal statistics show 20 relapses in 2032 operations, 14 in 930 
patients over fourteen years and 6 in 1102 under fourteen years. There 
was one death in the former group, and three deaths in the latter. 
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HERNIA OF THE CECUM AND APPENDIX. 

The cecum alone or appendix alone, or both, may be found in the sac 
of either inguinal or femoral hernia. Such cases have been reported as 
far back as the end of the eighteenth century. Tritschler (Wo(xi)^^ wrote 
on hernia of the cecum and appendix in 1806, and Rust on hernia of the 
appendix in 1832 (“Handbuch d. Chir.’'). The frequency with whicli 
the cecum and appendix occur in the hernial sac may be fairly determined 
from the operative statistics of recent date. Of 1586 hernias operated 
upon in the clinic of Colzi, Florence, the appendix was present in 27. 
At the Hospital for Ruptured and Crippled in 2200 cases of hernia operated 
upon from 1890 to March, 1908, the cecum and appendix either alone or 
in combination were found in 36 cases; the cecum alone in 18, the 

ap[)endix alone in 10, the 
sigmoid in one, the ce- 
cum and appendix to- 
gether in 7. In not a 
single one of these cases 
was the appendix found 
in a femoral hernia. 
The cecum is more often 
found than the appen- 
dix, as shown by the 
above statistics; the ap- 
pendix alone more fre- 
c|uently in inguinal than 
femoral hernia, but the 
difference is loss marked 
than one would sup]X)se. 

Of 145 cases collected 
by Spurrier and Corner, 
71 were inguinal and 69 
femoral. Of 63 cecal 
hernias collected by Oib- 
bon, 56 were inguinal 
and 7 femoral, all of the latter occurring in women. Tlic appendix was 
al^sent in 15 of the 56 cases of inguinocecal hernia and present in all of 
the 7 cases of femoral hernia. Only one of the inguinal hernias occurred 
in a female, and this was a pure appendicular hernia. The author has 
had one case in a female; this was also a hernia of the appendix operated 
upon for acute strangulation (Fig. 52). The patient made a good 
recovery. 

Wood has made the most complete study of appendicular femoral 
hernia of whic-h I have knowledge. lie has collected 100 ceases, of which 
81 occurred in wumen, 7 in men; in 12 the sex w'as not stated. More 
than half of the cases of cecal hernia occurred in patients under the age 
of fifteen years, while in hernia of the appendix alone, more than half 
had been found in patients over the age of fifty years. 



[<J. 52.— iNrARCERATED IIkRNIA OK THE APPENDIX WITH 
Sac Distended with Bloody Flltd, 
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Etiology of Cecal and Appendicular Hernia.— I believe an iin- 
obliterated pouch of peritoneum to be the primary cause, certainly in 
the inguinal and probably in many of the femoral hernias. In addition, 
there must be an abnormally movable (;ecum. 

The immediate or exciting causes are much the same as those in cases 
of ordinary inguinal and femoral hernia, i. c., severe strain or abnormal 
increase in intra-abdominal pressure. 

In the case of sliding hernia of the cecum, of which the author has seen 
8 cases, the etiology is entirely different. In these cases there may be no 
abnormal mobility of tlie cecum, and there may be likewise no preformed 
or congenital pouch of peritoneum in tlie canal. The (^ecum occupies an 
abnormally low position; the peritoneum surrounds the cecum only on 
its anterior and lateral surfaces, while posteriorly it is loosely atta(fhetl by 
conne(*tive tissue which permits the entire cecum to be gradually forced 
downwanl into the inguinal canal. There is probably also present as a 
predisposing ('ause in these cases an abnormally largo external ring. 

I believe that intra-abdominal pressure due to straining, lifting, or 
coughing, whi(^h is so frequently the cause of the ordinary type of inguinal 
hernias, plays but a minor role in the production of sliding hernias; 
it is rather a regular, constant pressure which gradually forces the cecum 
to a lower and lower position, until finally it is in the inguinal canal. In 
these cases the hernia can never be fully reduced and, hence, never be 
perfectly controlled by a truss. 

Inasmuch as the appendix is seldom present, the diagnosis of hernia of 
the appendix is rarely made before operation. Yet in infants and young 
children the author lielieves the diagnosis in most cases is comparatively 
easy. At the Hospital for Ruptured and Crippled, in cliildren the diag- 
nosis lias been frcciuently made, and afterward confirmed by operation. 
One can readily outline the appendix in the tliin-walled sac, and the only 
condition likely to simulate it would be a liernia of the tulie and ovary. 
However, in ovarian hernia there is much greater tenderness, whi(ih fact 
would enable one to differentiate the two conditions. In addition, the 
tumor is more globular. In simple reducible hernia of the appendix 
there are no symptoms characteristic of the condition. In the presence 
of an inflamed and adherent appendix there may be nausea, vomiting, 
cf>nstipation, and, in fac.t, the symptoms may (closely resemble strangula- 
tion. 

Of the 100 cases of appendicular femoral hernia collected hy Wood, 
the appendix was returned into the abdominal cavity without operation 
in 17 cases, with one dcatli; in 52 it was resected, with three deaths. 

1 cannot agree with the opinion of Wood, tliat the appendix is more 
often found in femoral tlian in inguinal hernia. I have operated upon 140 
cases of femoral hernia and have never seen a hernia of the appendix, 
wiiile in 1874 cases of inguinal hernia it has })een found in 86 cases. 

Treatment. — Tlie a])pendix w^hen found in the hernial sac should, 
as a general rule, be removed, unless there arc strong contraindications. 
If the appendix is found in a femoral sac, it may be wiser in some cases 
to return it. for the reason tliat it may not be possible to bring the cecum 
down sufficiently into view to make a satisfactory removal. 
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In cases of appendicitis complicated with inguinal hernia the operation 
advocated by Torek is much to be commended. This consists in pro- 
longing the oblique skin incision upwartl by about one inch and then 
also carrying up the incision in the aponeurosis a little liigher than usual. 
By retracting the aponeui-osis well, one is able to do the typical gridiron 
method of Me Burney. After the apj^ndix has l^een removed, the ap- 
pendix incision may be closed iis far as the aponeurosis and then the 
usual Bassini method be employed for the hernia. 1 have used this 
method in several cases with much satisfaction. 


HERNIA OF THE URETER. 

The ureter has been found in both inguinal and femoral hernia; how^- 
ever, the condition is an extremely rare one. A most careful study of 
the subject has been made by Carli,^^ of Pavia, Italy, who was able to 
collect but nine cases from the literature, to which lie added two ob- 
served at Muscatcllo^s clinic. These hernias may be divided into two 
groups: (1) Simple ureteral liernia—those in wliich the ureter only has 
enteral the hernial sac; (2) ureteral hernia combinal with rupture of 
the bladder, in which cases both ureter and bladder are found in the sac. 

This classification holds good for both inguinal and crural liernia. 
Of the 11 cases reportal by Carli, 6 were inguinal, 5 crural; only 2 oc- 
curral in oblique inguinal hernia, the remaining 4 in direct hernia in 
combination with a portion of the bladder. All ()(;(;urred on the right 
side. 

Tlie cmral variety were all simple ureteral hernias, two occurring on 
the right, three on the left side. 

The ages of the patients rarigal between nine and sixty-three years. 

All the ureteral hernias of the crural variety occurred in women; all 
the inguinal in men. 

The etiology is obscure. ReicheP believes that a possible explana- 
tion may be found in the assumption of adhesions occurring between the 
testicle and ureter during intrauterine life, in consequence of whicli the 
ureter is draggal downward by the testicle into the vaginof)eritoneal 
canal. Thus far tliere is no proof of such origin, as all the cases hitherto 
reported have apparently been causal by a sliding process similar to that 
obser\’ed in many cases of sliding hernia of the cecum or sigmoid. 


HERNIA OF THE BLADDER. 

The etiology of bladder hernia is most obscure. It has been supposed 
until very recently that bladder hernia was a condition found only in 
adult life, but as the number of operations for hernia in children has 
greatly increased within the last few years, it has been found that hernia 
of the bladder occurs nearly as frequently in children as in adults. 

CarmichaeP* reports 3 cases of bladder hernia in 152 oj)erations for 
heniia in children, 44 of which were under the age of one year. 

At the Hospital for Ruptured and Crippled, only 3 cases of bladder 
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hernia have been observed in upward of 1900 operations for the radical 
cure of hernia in children between four and fourteen years of age. 

Dilatation of the bladder, w^eakness of the bladder wall, loss of nor- 
mal power of contractility, associated with a hernia already well de- 
veloped, are supposed to be more or less important factors in the etiology 
of bladder hernia. 

While hernia of the bladder was first recognized by Platerus in the 
early part of the seventeenth century, it is of comparatively rare occur- 
rence. J3runner,^'^ in 1890, was able to collect only 180 cases, of which 
136 were inguinal, 122 occurring in males; 29 femoral bladder hernia, 27 
occurring in w’omen. Bladder hernia may be intraperitoneal, extra- 
peritoneal, or paraperitoneal. Of Brunner s cases, 5 were extraperitoneal, 
18 intraperitoneal, and 100 paraperitoneal. In only 13 of the 180 cases 
was the diagnosis made before operation. Even during operation the 
condition has often remained unrecognized until the bladder was acci- 
dentally opened, and, in some cases, with disastrous results. One of the 
most important signs pointing to bladder hernia is the j)resence of a mass 
of extraperitoneal fat in the upper and inner portion of the sac. In the 
event of opening the bladder, the best method of treatment is immediate 
closure with interrupted sutures, in two layers; the bladder is then reduced 
into the abdominal cavity. The bladder should be drained by a catheter 
left in the urethra for three or four days. In addition, it is w^ise to insert 
a small cigarette drain in the hernial w^ound, to the site of the bladder 
wound in case of leakage. In some cases the injury to the bladder has 
not been rec'ognizcd until after the operation was completed. In such 
instances the w^ound should be immediately reopened and the bladder 
treated as just described. 


HERNIA OF THE UTERUS, TUBE, AND OVARY. 

Hernia of the uterus is very rare, only 37 cases having been reported 
up to 1905 (Ililgreiner^®). The condition is most often found in middle- 
aged w^oinen who have borne children. In nearly one-half of the reported 
cases the condition was associated with defects and malformations of the 
genital tract, c. j/., uterus bicornis, uterus bipartis, uterus duplex, or 
absem^e of one ovary, or pseudo and true hermaphrodisrn. 

The uterus has been found more often on the right side than on the 
left in inguinal hysterbcele. The uterus has very seldom been found 
alone in the sac, but usually in conjunction with the tube or ovary or 
with a portion of the bowel; in six of the reported cases a loop of small 
intestine was present. In a few cases a testis w^as found in addition to 
the uterus. In eight cases in which the condition was complicated with 
pregnancy the diagnosis was made before operation, but rarely in the 
other cases. In most instances a careful bimanual examination, together 
with the history of the case, should enable the surgeon to make the 
diagnosis. The conditions most likely to simulate hernia of the uterus are 
hernia of the tube and ovary, irreducible omentum, and extrauterine 
pregnancy. 

VOL. IV — 6 
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Treatment — Tlie hernia is usually irreducible and early operation 
is the only treatment to be considered. The result of the operation de- 
pends generally upon whether the uterus is gravid or not. In the eight 
cases associated with pregnancy, cesarean section was performed in five, 
the children living in each instance, while in four out of the five cases the 
mothers died. (It should be noted, however, that all these cases occurred 
in pre-antiseptic times.) In three cases incarceration of the hernia was 
present. If operation is not too long delayed, the prognosis should be good. 

F. T. Andrews,^^ of Chicago, has made the most complete collection of 
hernias of the female pelvic organs so far published. lie reports 366 
cases, of which 46 were hernia of the tube, without the ovary; 80, hernia 
of the ovary and tube; 176, hernia of the ovary without the tube or latter 
not mentioned; 43, heniia of the non-gravid uterus; 30, hernia of the 
pregnant uterus. 

Of the 46 cases of hernia of the tube without the ovary, 27 were ingui- 
nal and 14 femoral, 2 obturator, and in 3 the variety is not stated. 

The ages of the patients ranged between birth and forty-six years. 

Seventeen of the 27 cases of inguinal heniia recovered after operation; 
3 died. In 5 the hernia was found post-mortem. 

Andrews states that hernias of the Fallopian tube without the ovary 
constitute 10 per cent, of the published eases of hernia of the pelvic organs. 
At the Hospital for Ruptured and Crippled we have had 4 (^ases of tulie 
and ovary in the hernial sac and have operated on two additional cases. 


UMBILICAL HERNIA* 

There are three varieties: (1) Congenital hernia of the cord; (2) 
infantile umbilical liernia; (3) umbilical hernia of adult life. 



Fig. 63. — IIkhma of tiir Umuilicai. Ookd (Author's case j. 


Hernia of the Umbilical Cord. — Congenital hemia of the umbilical 
cord is an extremely rare condition. According to Lindfors, it occurs only 
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once in 5184 cases. It is due to imperfect agglutination of the visceral plates 
in the region of the umbilicus during fetal life. This type of hernia is, 
strictly speaking, not so much an actual protrusion of the abdominal viscera 
as it is an imperfect closure of the viscera by the abdominal wall during 
fetal life. Not infrequently this variety of hernia is associatai with other 
developmental defects, e. g,, hare-lip. The condition more closely re- 
sembles ectopia of the bladder than a true hernia. Tlie covering of a hernia 
of the umbilical cord consists of: (1) a thin layer of Wharton's jelly; (2) a 
thin membrane or sac which is continuous with the parietal peritoneum. 

These two layers arc exceedingly thin, so that the underlying viscera 


can be easily seen and recognized. 
The size of the hernia varies from 
that of an l^nglish walnut to the size 
of a child’s head and complete even- 
tration. Only four cases have been 
observed at the Hospital for Rup- 
tured and Crii^pled during the last 
eighteen years in a total of over 
75,()()() cases of hernia; two of tliesc 
I operated upon within a single 
week. The other two cases were 
of smaller size and were cured V)y 
mechanical means. In cases of 
small size the only thing pointing to 
a hernia of the umbilical cord may 
be ail abnormal thickening of the 
cord near the base, and in such 
cases it is well to tie the cord at 
some distance from the abdominal 
wall, as otherwi.se tlic intestine 
might be injured. In hernia of any 
size tlie diagnosis is easy. 

Treatment.- If the hernia is of 
small size a cure may be ol)tain(Ml 
without openition by ca refully 
cleansing the parts, keeping them 
as nearly aseptic as possible, apply- 
ing pressure to the horniid tumor 
by means of straps of adhesive 
plaster encircling the entire abdomen. 



-IIkIIM.V ok tin: rWHlI.lfAL CORFJ 
C.-\ 111 hop's t'ust*;. 


I have treated two cases in this 


manner with perfect result. 

In the case of a hernia of the umbilical cord of large size, operation 
IS reejuired. In one of my own cases I removed as far as possible the 
outer layer of Wharton's jelly, not opening the ticritoneal cavity. The 
edge of the abdominal wall at the liase of the liernial tumor was then cut 


away sufficiently to leave a raw surface on eitlu^r side; then, l)y means 
of silk and silkworm-gut sutures, an attempt was made to close the opening 
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as far as possible. The tension of the sutures was relieved by strips of 
rubber planter. In some cases it will be impossible to bring the edges 
into apposition, yet even then something will be gained by the sutures 
by way of partial closure greatly diminishing the size of the opening. The 
wound requires careful daily dressing. In some cases it may be wise to 
do an intraperitoncal operation, but I believe that most of the cases can 
be siK^cessfully treated without opening the peritoneal cavity. The most 
favorable time for operation is the second or third day. 

The prognosis is good, considering the serious nature of the con- 
dition. Ma(dJonald, in 1890, collected 31 cases, of which 12 were treated 
l)y bandage compression, with 9 deaths, and 12 were treated by operation 
with 2 deaths. Lindfors, in 1893, collected 44 (*ascs; of these, 32 were 

treated ])y operation, 

||H|||H||^ ^^'bh deaths. 

Kitterhaus^^ 

^ begin- 

ning of 1907. 

As regards Die 
treatment employed, 
Adler (Dissertation, 
r " found 72 

W laparotomies recorded 
^ up to 1904, since which 

time 22 further laparo- 

pp- tomies have been re- 

ported. Of these 94 
cases, 05 were cured; 

Fir;. 5.1. — Lar<;e I’MimjcAL Heunia in an Infant. died witllin a fcw 

days after operation. 

TJiis gi\'es a mortality of 31 per cent, in an affection which, up to the 
l)eginning of the last century, was generally considered as fatal. 

Umbilical Hernia in Children, or Infantile Hernia. -Umbilical 
hernia is far more common during the first year of life, and at 
this period it is found with almost equal frequency in the two sexes. 
This is true up to the age of ten yeans. Of 209 cases of umbilical hernia 
in males observed by Macready, 108, or more than 50 per cent., occurred 
during the first year of life; while of 566 in the female, 100 occurred 
during the first year of life. Only 2 males and 13 females developed 
umliilical hernia between the age of six and twenty years. In brief, 
one-half of the cases of umbilical hernia in the male occurred in the first 
year of life, against one-fifth in umbilical hernia in the female. After 
the age of twenty the number begins to intTease slowly in males and 
rapidly in females, owing to the beginning of the child-bearing period. 
Taken as a whole, umbilical hernia is 2.7 times more common in the female 
than in the male. At the Hospital for Ruptured and Crippled our statistics 
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show the following relative proportions between the sexes of inguinal, 
femoral, and umbilical hernia: 


iNCTTiNAii Hkrnia. Fkmoral IIernia. Hernia. 

Male 48,252 090 2596 

Female 8,726 2414 4622 

Macreacly V statistics at the London Truss Society are as follows: 

1n<si?inai. JIkrnia. Femoral Hernia. UMuiiirAi. Hernia. 

Of 100 males 96.:i3 2.58 1.14 

Of 100 females 50.5 33.5 15.8 

. Amorifj; 100 ruptured persons are: In^icuinal, male, 83.5 per cent.; 


in^>:uinal, female, S.5 per cent.; femoral, female, 5.9 per cent.; femoral, 
male. 2.1 per cent. 

In the normal infant the umbilical opening!; in the abdomen is just 
lar^e enou^^li to allow the passage of the umbilical cord and ve.ssels. 
After the cord has separated there remains a small area of granulation 
which (piickly heals. In many infants this opeiiing is abnormally large 
and the thin tissue gradually yields to the intra-abdominal pressure with 
the result that an infantile umbilical 
hernia is produced. Tlie vein occupies 
the upper part of the cord and, being 
less firm than the artery, the hernia 
usually a]ipcars at tlie upper, rather 
than the lower, margin of the ring. 

Such hernias vary much in size, rang- 
ing from the size of a cherry to that of 
an egg. Many disapf>car spontaneously 
from the gradual obliteration of the 
opening due to the development of the 
abdominal muscles. Strangulation is extremely rare. Inasmuch as 
rujarly all cases may l)e cured by me(*hanical support, operation is 
seldom advised. 

The method of treatment has already been dos(‘ribed under Treatment 
of Hernia in (leneral. 

Large Umbilical Hernia of Adults.— Here we have an en- 
tirely different class of cases. The majority develop in women who 
have borne children and, hence, appear between the ages of thirty and 
forty. They arc most often found in stout persons who have borne several 
children. As the fatty layers of the abdominal wall increase, the muscles 
decrease in size and tone and the resulting relaxation aflFonls a favorable 
condition for the development of umbilical hernia. Tn the very fat the 
hernia may attain considerable size without showing any noticeable tumor. 
In umbilical hernia in adults, especially in women, there is a strong 
tendency to early adhesions between the contents of the sac and the sac. 
llie omentum is always found in this variety of hernia, either alone or 
m conjunction with the intestine. The colon is more frequently found 
than the small intestine, though in very large hernias both large and 
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tumor, at first reducible, later liecomin, 


small intestine may be 
present. I recently oper- 
ated upon a case of ver}' 
lar;»:e recurrent umbilical 
hernia, nearly twice the 
size of the adult head, in 
which the sac contained 
the transverse colon, sig- 
moid, (*e(!um and appen- 
dix, practically the entire 
small intestine, and the 
stomach. 'Fhere was a 
strong tendency to the for- 
mation of trabecuhr and 
diverticula in the sac, di- 
viding the cavity of the 
sac into a number of sej)- 
arate compartments. 

The diagnosis of um- 
l)ilical hernia in adults is 
not usually dillicult. There 
is nearly always a history 
of slow develo|)ment of a 
irre<lucible, often increasing 


in size, especially with any increase of intra-abdominal pressure. 


Physical examination wi 1 1 
show the characteristic ^‘feel” 
of omentum or of omentum 
and t)Owel combined, in which 
case a tympanitic note will 
appear on percussion over cer- 
tain areas. The only condi- 
tion likely to be mistaken for 
such a hernia wcmld l)e a sub- 
peritoneal li|)oiTia in tlie n^gion 
of the umbilicus. However, 
such tumors are not likely to 
appear at tlie exact site of 
the umbilicus and the history 
of their development is quite 
different. There is never a 
period of reducil)ility ; the gas- 
tric disturbances which are fre- 
quently seen in umbilical heniia 
are absent in lipoma. Resides, 
subperitoneal lipoma in the um- 
bilical regiem is a very rare con- 
dition. 
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Accidents and Dangers Connected with- Umbilical Hernia in 
Adults. — The omentum at first becomes adherent and later the intestine 
is present. Attacks of obstruction and inflammation are fairly frequent; 
even strangulation is not rare. Strangulated umbilical hernia is a far 
more serious condition than strangulation in the inguinal and femoral 
varieties, and the mortality is not far from 50 per cent. Blake," of New 
York, has operated upon a remarkable series comprising eight cases with 
three deaths, or a mortality of 37.5 jicr cent, liosection was done in 
foul cases with two deaths. In four cases no resection was performed 
and three of these were cured. 

In very rare cases suppuration may take place as a result of infection, most 
often of the colon bacillus, from the adherent intestine, or of infection from an 
abrasion of the skin. 1 recently had a case of suppurating? omental umbilical hernia 
in a woman sixty-four years of age. The patient was very stout and the umbilical 
hernia liad not been noticed before. She was suddenly attacked with pain in the 
region of the umbilicus, had a tem|)eraturc of 102° to 101° and marked prostration. 
The hernial tumor was the size of two fists, markedly tender, the skin was reddened 
and adlierent; the leukocyte count was .‘i0,0(X); tlie bowels were regular with no 
evidence of obstruction. The diagnosis of omental hernia was made, and shortly 
afterward an opening occurred spontaneously with evacuation of about a pint of 
fetid pus. Hacteriologic examination showed a pure culture of colon bacillus. 
The adherent omentum could be felt at the bottom of tlie sac. On account of the 
age of the patient and her general bad condition, no radical operation was performed. 
The wound was enlarged under cocain and free drainage established. The j>atient 
made a good recovery, without a more extensive operation, which would i)robably 
have proved fatal. 

Treatment of Umbilical Hernia.- The mechanical treatment 

of umbiliciil hernia in adults consists in applying a carefully fitted 
iilxloiniruil belt, nmde f)f some strong mntorial, r. r/., linen duck or 
(•anv%as, with elastic straps, or of woven silk clastic with noii-clastic straps. 
The front of the belt sliould be sufficiently deep to prevent it from chang- 
ing its position and not too concave. Most cases rcquir(^ a pad of some 
firm material, sucli as liard rubber or wood, covered with chamois skin. 
A flat, convex pad is preferable in reducil)le lierriia, while in irreducible 
licrnia, especially of considerable size, a concave pad sliould be used. 
The size of the pad should be about double tliat of the umbilical ring. 
In very large hernias the belt may require support from the shoulders. 

Operative Treatment of Umbilical Hernia. — Large umbilical hernia 
in the adult is one of the most difficult of all varieties of licrnia to treat 
and require^s the exercise of tlie greatest judgment. The ideal method of 
treatment would be immediate operation in the carl\' stages and before 
the liernia attains any great size. If tlie operation were done at this 
time nearly all cases could lie cured, and we should not have to deal with 
the enormous irreducible hernias that now so often task the judgment 
and skill ( :‘ the surgeon. Wliile operation should seldom be advised in 
umbilical hernia in children, it slu)uld alwa 3 's be advised in hernias of 
small or moderate size in adults. Whether we should operate upon the 
very large umbilical hernias containing most of the omentum and a large 
portion of the intestine, bound together with numerous adhesions, is a 
question upon which opinions still differ. Up to very recently I have been 
inclined to advise against operation in such cases, on the ground that 
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the mortality is necessarily considerable and that recurrences have been 
numerous. The llayos,'^" of Rochester, Minn., have proved that most 
cases of umbilical hernia, even of very large size, can be really cured by 
the overlapping operation which they devised about ten years ago, so 
that the only reason that still obtains against operation is the danger 
associated with operation. The operation upon such cases (the very 
large irreducible licrnias) is one of the most difficult in surgery, and 
should not be undertaken without large experience and sufficient well- 
trained assistants, and even then, I believe, the mortality is at least 10 
per cent. 

In (‘ases in which operation is indicated, the Mayo operation is, I 
believe, by far the best. 



Fio. 09. — Mayo’s Opeuation for Umbilical Hernia (Mayo), 


Mayo’s Operation for Umbilical Hernia. — The method is extremely 
simple and is well shown by the accompanying cuts (Figs. 59, 60, and 61). 
It consists in a large, transverse, elliptic incision, with the removal of the 
umbilicus and the ralundant portion of skin and fat, the fascia together 
with the omentum, if adherent. The fascial ring is then enlarged on either 
side, until it reaches the edge of the rectus muscles. Then the fascia, 
including the peritoneum, is overlapped by means of interrupted mat- 
tress sutures, so that the lower layer lies underneath and the upper layer 
externally. The edge of the upper flap is then fastened down upon the 
surface of the underlying flap by continuous suture, after which the skin 
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is united. The Mayos have operated upon 127 cases, 75 cases of which 
have been traced, with only one partial relapse. 



Fig. 61 . — Mayo^ Opkratiun for Umbilical llKitNiA, Third Stkp (Mayu). 


These results are far sujierior to those of any other method and de- 
monstrate the superiority of the ilayo operation. 
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Shortly after the publication of the Mayo operation, Blake, of New York, 
described a new oi^eration for umbilical hernia, consisting in vertical overlapping 
from side to side. While Blake and others have obtained excellent results with 
this method, in the majority of cases I believe the Mayo o|)eration to be preferable, 
exce|)t in cases in which there is much divarication of the recti muscles, in which 
event Blake^s method may be superior. 

Very recently Grasor*‘ has described a new oj^ration for large umbilical hernias 
which has some points in common with both ^layo^s and Blake's operations, the 
transverse skin, as likewise the transverse fascia, incision being the same as in Mayo's 
oix^ration. In addition, Graser dissects out the recti muscles, opens their sheath, 
and unites the muscles vertically, and then closes the fascia and skin transversely. 

While eraser's method has, theoretically, some advantages over the Mayo 

operation, it is more 
complicated and lacks 
the overlapping feat- 
ure of the Mayo oper- 
ation, which is prob- 
ably the most import- 
ant step of all. 


VENTRAL HERNIA. 

A hcrniii which 
protrudes through 
some other portion 
of the abdominal 
wall than the ingui- 
nal, femoral, and 
umbilical rings, is 
usually termed a 
ventral hernia. "J'he 
most frequent sites 
are the linea alba or 
linea semilunaris. 
When oceuri’ing be- 
tween the umbilicus 
and ensiform car- 
tilage, they are usu- 
ally designated epi- 
gastric. There is 
another class of her- 
nias characterized 
as ventral, though, 
strictly speaking-, they are of traumatic origin, due to imperfect closure 
or suppuration of the abdominal wall after surgical operations. In these 
cases there is seldom a true sac, but a gradual thimiing out of the scar 
tissue of the incision. 

The relative frequency of epigastric heniia as shown by JWger^s 
statistics (Paris) is 137 in 10,000 cases, 120 males and 17 females. Mac- 
ready found only 3S cases of ventral hernia in the linea alba to 19,341 
cases of inguinal and femoral hernia. This hernia usually appears be- 
tween the navel and ensiform cartilage and, in most cases, within the 
first three inches above the umbilicus. Very often the hernial opening 



Fig. 62 .— Vertical Overlapping Method for Umbilical 
Uehma (Blake). 
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is a transverse slit in the fascia, apparently due to a congenital defect. 
Hernias at the upper end, nearer the ensiform cartilage, are exceedingly 
rare. 

Epigastric hernia shows several types or varieties: (1) a small mass 
of subperitoneal fat, without any sac; (2) in addition to the subperitoneal 
fat a process of parietal peritoneum attached to it, without any contents; 
(3) a sac containing omentum; (4) a sac containing intestine. 

Jn nearly all cases, except in children, there is a thick layer of fat 
outside of the sac. Not infrequently these hernias are multiple, there 
being two or three small openings in the fascia, a short distance from 
one another and separated by a narrow band of fascia. Epigastric her- 
nias are seldom of large size, varying from the size of a walnut to the size of 
an egg, though in rare cases tlicy 
may reach tlie size of a closed fist. 

The diagnosis is not very difficult. 

The only condition closely resem- 
f)ling an epigastric hernia is lipoma. 

If tlie lipoma is of subperitoneal 
origin it may show all the charac- 
teristics of an omental hernia, even 
(lie impulse on coughing. This type 
of lipoma is often associated with 
an epigastric hernia, and has been 
sup])()scd ])y many authors to be an 
im|)ortant factor in the devcloj)- 
ment of the hernia, the lipoma be- 
ing supposed to exert sufficient 
traction upon the ])arietal ])crito- 
nevim to draw it out until it be- 
comes a true hernial sac. An ordin- 
ary lipoma, superficial to the fascia, 
will be more movable than a her- 
nia; it will show no impulse on 
coughing, and one can usually make 
out the fact that there is no con- 
nection with the abdominal cavity. 

In women, even in cases Of adherent 
omentum, one can usually get some impulse on coughing, and not infre- 
(luently the contents of the hernial sac become noticeably enlarged. The 
contents of the hernial sac usually consist of omentum alone. (Jraser (von 
Hergmann's “ Surgery,"’ article on Hernia) states that the majority of cases 
contain omentum and transverse colon, but this has not been found in 
the cases observed at the Hospital for Ruptured and Crii)pled. 

Symptoms. — In many cases there are practically no symptoms, 
while in others the symptoms appear more severe than might lie expected 
from so small a hernia. Nausea and vomiting, discomfort, dull dragging 
pains in the epigastrium, are the most common symptoms. 

Treatment. — While some authorities (Macready) state that epigas- 
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trie hernias are best treated with an umbilical truss, others, includ- 
ing (Iraser, say that trusses are generally useless, and a small epigastric 
hernia in itself is perfectly harmless. There is no chance of effecting a 
cure of an epigastric hernia l)y mechanical treatment, and while the 
danger of strangulation in this type of hernia is not great, there is a 
practical certainty that the hernia will increase in size and will prove a 
source of greater and greater annoyance and discomfort. For these 
reasons I believe a radical operation is indicated in all cases in which 
there are no contraindications. The type of operation to be re(H)mmended 
is the Mayo operation for umbilical hernia. The results of this o]:)era- 
tion for epigastric hernia observed at the Hos[)ital for Ruptured and 
Crippled have thus far been perfect. 

Hernia at the outer border of tlie rectus muscle (hernia linea semilu- 
naris) lias been descriiied by Macrcady and others. This hernia is very 
rare. It may occur in children, but is most often seen in adults. It has 
sometimes been grouped with lumbar hernia; it is most often seen below 
the umbilicus and near the pubis. Macready found only 14 such cases 
in the surgical litei-aturc and 0 in the records of the London Truss Society 
during a period rif twenty years. 

Ventral Hernia Following Laparotomy.— Hernias following 
abdominal section are far less frequently found than a decade or 
more ago, when the technic of closing the abdominal wall was less per- 
fect. At the Hospital for Ruptured and Crippled 200 cases of ventral 
hernia have been obser\'ed within ten years. The size of the hernia 
varies from that of a walnut, to almost complete eventration. 

A study of the methcxls of closure of the abdominal wall shows a 
greater proportion of hernias following a single through-and-through 
suture of the abdominal wall than closure by means of scjxirate layers. 
Abel states that of 58(5 patients examinetl after abdominal section, 20 
per cent, showed a hernia following single la\’cr suture, wliile only 9 per 
cent, were found after suture in separate layers. 

Noble, of Philadelphia, has applied Championni6re’s method of over- 
lapping the fascia in inguinal hernia to all operations for abdominal 
section, and states that in the last five years he has not had a hernia 
following abdominal section. 

In addition to the method of closure, the nature of the wound healing 
has an important beaihig upon the subseciuent development of a hernia. 
Abel states that in cases in which suppuration lasted two weeks, a hernia 
followed in 40 [)er cent.; when it lasted three weeks, a hernia followed 
in 50 per cent.; and after four weeks’ suppuration a hernia developed in 
65 per cent. ; cases with over four weeks’ suppuration showed a hernia in 
80 per cent. Of the suppurative erases, those sutured by the through- 
and-through method showed twice as great a tendency to the formation 
of a hernia as those sutured in separate layers. 

The symptoms associated with ventral hernia following laparotomy 
are not unlike those seen in umbilical hernia in general; they arc apt to 
be, however, more severe, for the reason that the adhesions are often 
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greater. The covering of the hernia is usually the thinned-out cicatrix 
instead of skin; hence it is far more liable to ulcerate. 

Treatment. — In children and young adults in good health operation 
should be performed by a])plying the principle of overla})ping the fascia. 
Very large hernias may l)e permanently cured by this operation. It is 
wise to make the incision a little to the outer bonier of the scar in order 
to avoid wounding the intestine and omentum, which arc usually adhe- 
rent to the scar. The en- 
tire scar sliould always be 
removed. 

DIAPHRAGMATIC HER- 
NIA. 

This term has usually 
been employed in its 
widest sense, to include 
not only the true hernias 
through the diaphragm, 
but false hernias as well. 

A true diaphragmatic 
hernia always has a sac, 
and may be either con- 
genital or ac*(|uircd. The 
condition is compara- 
tively rare. The largest 
collection of cases ((Iros- 
ser and Thoma'^*'*) con- 
tained cases, 2.T2 of 
which were congenital, 

ISI acHiuired. Of the con- 
genital hernias, 80 only 
were true hernias; and of 
the acquired, 10. This 
variety of hernia is more 
frcciucntly found on the 
left than on the right side, 
in the proportion of 2 to 1 
in the tnie, and 6 to 1 in 
the false hernias. This 

greater frequen(*y on the Vu. m. -\ NkWBOKN 0iI1M> with a TkiM-: Iil-:FT-HI1)ED 
left side is partly ex- CoNtJKNixAi. OiAHiiKAfiMATiu Hkrma (Suitan;. 

plained by the position of 

the liver on the right side, which acts as a barrier, protecting the dia- 
phragm, and partly by the fact that in traumatic direct hernia, especially 
from stab wounds, the wounds are more frequently found upon the left 
side of the abdomen. 

Although the diagnosis has been made in only six instances, there are 
certain fairly characteristic signs which should make one suspect the 
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existence of a diaphragmatic hernia. The most important physical 
sign is dextra cardia, or disjdacemeiit of the heart to the right side. An- 
other sign is an area of tympanitic resonancie over the thorax. This 
area is apt to vary in si^se at different times. As the stomach is often 
found to be the contents of a diaphragmatic hernia, the injection of 
bismuth into the stomach, and then taking an j-ray photograph, will 
show the abnormal position of the organ. Digestive disturbances, gas- 
tric f)ain, and nausea are often 



present. These symptoms fre- 
quently come on suddenly and 
var>^ greatly in intensity. In 
cases of traumatic origin, in 
whi(;h the hernia develops sud- 
denly, the symptoms may be 
very severe, depending upon the 
amount of intestine forced into 
the thoracic cavity. In some in- 
stances there may be very great 
dyspnea and cyanosis. Oc(*asion- 
ally, especially in the new-born, 
the entire contents of the abdo- 
men is found in the (lioracic cav- 
ity. In many cases of injury to 
the diaphragm, especially stab 
and gunshot wounds, the tumor 
does not develop until some time 
after the injury. Of 30 cases of 
injury to the diaphragm collected 
by Loscher 21 died of diaphrag- 
matic hernia, 5 the first day, 10 
the first month, 5 within five 
years, and 5 in twenty years. 

Treatment.- Kydygier ad- 
vises an osteoplastic flap of the 
ribs, cutting them externally and 
using the sternocostal articula- 


Fio. 65. — A Nkwrorn Child with a Falsi-; 
Li-:kt-hii»kdCon<;knital Diaphuaumatic Hkj 
M\ iSuitanJ. 


tion as a hinge. Tliis would be 
impossi])le in adults. Resection 


of the ribs is preferable in most 


cases. Suture of the opening of the diaphragm is difficult, and sutures, 
when put in, are apt to tear out. Some surgeons have advised sewing 
the stomach into the hernial orifice. If the diagnosis of strangulated 
diaphragmatic hernia is made, it is better to first do a laparotomy and 
tr>^ to reduce the contents of the hernia into the abdominal cavity 
by tractif)n, and, if successful, then to attempt to close the opening. 
If unsuccessful, it may be wise to resect the ribs and approach the hernia 
from the thoracic side. Most of the methods hitherto proposed have 
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been recommended solely on theoretic grounds, and thus far have re- 
ceived no practical test of their efficiency. 

Aocordiiijr to Heiino-Sclimidt, 15 pcT cent, of all cases of diaphragmatic liernia 
have died of incarceration. Nevertheless Martin, in 1904, was able to collect but 
15 operations for incarcerated hernia, which number included one of his own cases. 
Vayliinger*^® collected 77 cases of diaphragmatic hernia treated by operation; 52. 
of these were free hernias, 25 incarcerated. To the latter lie adds one case recently 
oix^rated ui>on at v. Bruns’ clinic. In 8 of the incarccratetl (^ases the diagnosis was 
made only at autopsy. Methling in a recent publication speaks of but one oiierativc 
cure of an incarcerated diaphragmatic hernia. 

According to Vayhinger’s table, 10 of the 26 cases of incarcerated diaphragmatic 
hernia operated ujion were of congenital, 16 of traumatic, origin. 

In 10 instances the diagnosis was made before oiXTation, in 8 during and in 8 
after oficration. 

An abdominal operation was performed in 22 cases; I were operated upon trans- 
pleiirally. Only 6 of the entire number were cured; 20 resulted fatally. 

Of tlic cases in which the diagnosis was made before oper.ation, li were operated 
upon by the transj)lcural route (2 cures and 1 death), 7 by laparotomy (li cures and 
4 deaths very soon after operation). 

Vayhinger believes the transpleural method decidedly superior to abdominal 
laparotomy. 


HERNIA OF THE STOMACH* 

This is usually a tyjie of diaphragmatic hernia in which the stomach happens 
to form a portion or all of the contents of the hernia. In exceedingly rare cases 
the stomach has been found in the contents of an inguinal or femoral hernia; also 
in congenital hernia of the cord and in post-operative ventral hernia. 

Of (ill cases collected by ICnaggs,“ 34 were congenital. The next in order of 
frcfiuency is the traumatic variety, 21 cases, of which 7 were due to stab wounds, 
7 to contusions, (> to falls, and 1 to t he patient’s being run over. Acquired diaphrag- 
mat ic hernias are t he least common of the three varieties, only Senses being report (‘d by 
Knagp. This ty|)c of hernia is much more chronic in its course; it may be dis- 
tinguished from the other two varieties by the presence of a sac. Of the 8 cases 
collected by Knaggs, 3 were on the right, I on the l(»ft side, and 1 on both sides of 
the thorax. In 3 cases the hernia protruded through a dilated esoj)hag(*;d 
opening. According to Knaggs, the stomach formed the contents of the sac in only 
0 cases; stonuich and part of jejunum in 3 cases; stomach and omentum in 5 cas(‘s; 
stomach and spleen in 3 cases; stomach, spleen, pancreas, and colon in 5 cases; 
stomach, spleen, and transverse colon in 6 cases; stomach and colon in 22 casivs; 
stomach, liver, and small intestine in 3 eases; stomach, spleen, liver, omentum, and 
small iriti'stinc in 2 cases; almost all abdominal viscera in 1 case. 


OBTURATOR HERNIA. 

This form of hernia was first described by Arnaiid dc Ronsel, in 1720. 
This condition is extremely rare, only 200 cases having been rc])()rted. 
Tlie diagnosis has rarely been made until strangulation had occurred, 
and even then tlie true condition has not been made out until after opera- 
tion had been performed on the supposition that the patient was suffer- 
ing from inte^stinal obstruction of unknown origin. 

Berger found only one case in 10,000 hernias observed at the SockH(5 
dcs Bandages, in Paris, while at the Hospital for Ruptured and Crippled 
not a single case has been noted in upward of 75,000 cases observed since 
1S90. The fact tlmt this variety is so seldom recognized is due to the 
anatomic difficulties associated with the (H)ndition. Mg. 66 sliows the 
obturator opening covered with a thin membrane of fascia in which there 
IS a cleft or opening for the passage of the ner\"es and vessels. On the 
inner or pelvic side the foramen is covered with the obturator intemus, 



96 


HKHNIA. 


while more externally are situated the obturator extemus and pectineus 
muscle. Hence, the hernia must first push in front or to one side these 
muscular structures before it forms a tumor of sufficient size to be 
palpated externally. 

Diagnosis. — The only symptom of value in cases that have not 
become strangulated is the so-called Howship-Romberg symptom, which 
consists in pain and sensory disturbance along the inner side of the thigh, 
and due to the pressure of the hernial tumor upon the obturator nerve. 
The obturator nen^e supplies the adductor longus and brevis muscle as 
well as the gracilis, and also distributes its sensory fibers to the inner side 
of the thigh as far down as the knee. In cases in which the hernia has 
attained sufficient size, there may be a slight fullness observed a little 
below, to the inner side of the femoral ring or in the region of the pecti- 
neus muscle. 
This is more 
easily recog- 
nized by flex- 
ing the leg and 
thigh. 

T r e a t* 
m e n t . - 1 n 
view of the 
fact that the 
diagnosis of 
obturator her- 
nia is seldom 
made until 
strangulation 
has developed, 
the treatment 
is 1 i in i t e d 

A bony pelvis in which the obtumttir membrane (6) has been left in the Oracticallv tO 
rifEht (ibturator foramen.^ The meiribranc entirely fills the foramen, witii ^ ^ , 

the exception of an openinK (n) which is desif^natcMl as the obtimator canal. this (‘Olldition. 
It is thruuKh this opening that the obturator hernia escapes, the obturator t. • 
vessels an<i nerve being pushed to one side (Sultan). it IS WISO tO 

first make an 

incision in the femoral region and attempt to reduce the hernia ])y slightly 
enlarging the obturator opening. This must be done with extreme care, and 
the nicking or cutting of the opening should be made in an upwartl and 
inward direction to avoid injury to the obturator vessels which usually lie 
just to the outer side of the sac. In cases in which resection is necessary, 
it is better to do a median abdominal section, and after carefully pro- 
tecting the rest of the abdominal cavity with sterile gauze, to then by 
gentle traction draw out the strangulated loop of bowel. Primary resec- 
tion can now be performed under much more favorable conditions than 
through the femoral opening. The hernial sac should be removed if 
possible and the ring closed by chromicized kangaroo tendon or catgut. 

In some cases it might be wise to use the osteoplastic flap method 
originally proposed by Trendelenburg and Kraske, in 1891, for large 
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femoral and some (*ases of inguinal hernia, and recently employed in ob- 
turator hernia by Schwartzs(;hild.” Schwartzschild has lately used this 
method in a case of obturator hernia, strangulated for the third time, 
and relieved on the two previous occasions by abdominal section. In 
this case there were absolutely no symptoms diagnostic of ol)turator 
hernia and tlie case was operatal upon as one of intestinal strangulation. 
In view of the previous history of recurrence, Schwartzschild decided to 
attempt a more radical method of 
closure. A periosteal bone flap 4 cm. 
wide was chiseled from the inner side 
of the sym];)hysis pubis and the de- 
scending ramus, and placed directly 
over the hernial opening. This peri- 
osteal bone flap was fastened to the 
mus(*ular structures ])y means of catgut 
sutures and the pect incus was then su- 
tured over the same; finally the fascia, 
muscle, and skin were united in separate 
layers. The j^atient made an uniiitcr- 
rupteil recovery. 

Schwartzscliild strongly recom- 
iiKMids tliis method of operation in all 
cases ill which the diagnosis of obturator 
hernia is made and the jiatient’s condi- 
tion warrants it. Of 21 cases collectc^I 
from the literature, treated by laiiaro- 
tomy, 1) were succc^ssful, or 42.S5 per 
cent. In view of the coniparative fre- 
r|Uoncy of relajise, radic*al operation 
should always be performed when possi- 
ble. In 105 cases of obturator hernia 
collected i^y Schwartzschild no o])er- 
ation was performed in 02 cases; of 
44 cases operated upon, 17 were cured. 

Tlie method of operation in the cured 
cascis was: femoral incision in 13; lai> 
arotomy in 3; a combination of both 
methods in one. An artificial anus was 
establishal in 4 with 4 deaths ; intestinal 
resection was done in 5 cases with 1 re- 
covery. 

With regard to the diagnosis of obturator hernia, he points out the 
gre^t difficulties and states that even Howship-Romberg's sign cannot be 
relied upon, as it has been observed in other conditions as well. Hence, 
its presence does not invariably prove the existence of an obturator 
hernia, any more than its absence precludes the possibility of the presence 
of such hernia. He cites several instances in which this sign has led to 
errors in diagnosis. 

VOL. IV — 7 
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A part of the pecliiieiis ami the CMitirc 
obturator exteriiiis muscle have been 
removcMl, exposiuK tlie bony l>elvis ami 
a porli»)n of the obturator menibraiie. 
The iliopsoas ami peetiiieus iiuiseles have 
been drawn ai>arl, and l>etweeii them lie 
the stumps j)! the femoral ye.ssels. 'Vha 
sac. of the obturator hernia has been 
openeil and an intestinal coil is seen 
within, u, P»njpart’s ligament; h, ilio- 
j>soas muscle; c, femoral artery; r/, 
femoral vein; e, spermatic cord; /, 
iipi^er stump t>f the peetiiieus iniisele; 
//, sartorins muscle; //, obturator hernia; 
i, obturator membrane; A*, mldnetor 
loiiKu^i; /, low'er stump of the pcctineus 
tnu.sele. 
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SCIATIC HERNIA (GLUTEAL, ISCHIATIC). 

This is one of the rarest varieties of hernia observed, only 11 cases 
having been collected by Garrfi up to 1892. Another case has recently 

been reported by von Eiselsberg.®® 
The hernia may find its exit 
through either the greater or the 
lesser sciatic? foramen. Garr6 
would classify all hernias passing 
through the lesser sciatic foramen 
as s(*iatic hernias, and those pass- 
ing through the greater sciatic 
foramen as gluteal hernias, still 
further subdividing the latter into 
superior and inferior gluteal her- 
nias, according as the hernial sac 
passes above or below the pyri- 
formis mus(*le, which nearly fills 
this foramen. The superior glu- 
teal variety has been observ^etl 
most freciuently (Fig. 68). 

Tliese hernias appear extern- 
ally above the border of the glu- 
teus rnaximus and it may be very 
difficult to difTercntiatc them from 
perineal hernias. They are usually 
of small size, though some cases 
have been observed in which the tumor was as large as a child’s head. 
They may also l:)e mistaken for 
teratoina, lipoma, spina bifida. 

Von Eisclsl)erg\s case was asso- 
ciated with a lipoma and had 
apparently once been strangu- 
lated. A portion of the intes- 
tine had skmghed off and the 
lumen had evidently been re- 
established by nature within 
the hernial ring. 

Treatment.— The diagno- 
sis has seldom been made, and 
the cases reported are so few in 
number that no definite mode 
of procedure has yet been es- 
tablished. When operating 
upon a tumor in the gluteal 
region, the possibility of a 
hernia should always be con- 
sidered, and if there is an irn- 
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pulse on coughing, and resonance on percussion, one can be certain of 
a liernia. In view of the frequency of strangulation in these cases, it 
would seem wdse, if the diagnosis is made in reducible cases, to operate 
and attempt to close the opening of muscle and fascia, remembering that 
the sciatic and gluteal arteries arc in close proximity to the ring and could 
be easily wounded. If the hernia is strangulated w^hen discovered, then 
the combined operation will probably give best results: First, the ex- 
ternal incision opening the sac and evacuating the possibly already in- 
fected fluid exu(late; then the median abdominal incision and attempt 
to reduce the strangulated loop by traction. If gangrene is already 
present, resection can be performed far more easily and safely than 
through the external incision. 


INTERNAL HERNIA. 

Under this heading are grouped the several varieties of retroperito- 
neal hernia and hernia of the foramen of Winslow. 

Retroperitoneal hernia occurs in the various fossa? which are found 
more or less constantly in certain regions of the peritoneal cavity. 
Moynihan^s^ work upon the anatomy and surgery of the perib^neal 
fossa? furnishes us the most complete data upon (he subject of internal 
liernia. He describes nine separate fossa? which may be the cause of 
retroperitoneal hernia. Of these, only five arc of much practical impor- 
tance, the remainder being very rarely found. The five more important 
fossa' are: (1) The superior duodenal fossa; (2) the inferior duodenal 
fossa of Treitz; (3) the paraduodenal fossa (Ijandzert); (4) the mesen- 
tcrico-parietal fossa (Waldeyer); (5) the mcsocolic fossa. 

The superior duodenal fossa is found in 40 to 50 per cent, of the cases. 
It was first descrilied by Brbsike, and occupies the upper horn of the 
fossa of Treitz. 

The inferior duodenal fossa is the most frequent of all peritoneal fossa? 
and has been found in 70 to 75 per cent, of the cases. It is situated on the 
left side of the ascending portion of the ducKlenum, opposite the third 
lumbar vertebra, ac'cording to Moynihan, and the orifice looks almost 
directly upward or slightly to one side, being opposite the orifice of the 
superior duodenal fossa, which looks downward. 

The paraduodenal fossa (Landzert) is situated to the left and .some 
distance from the ascending limb of the duodenum. The fo.ssa is cau.sed 
hy tlie raising up of a peritoneal fold by the inferior mcsent(?ri(; vein. 
“I he sac is boundal l)y the parietal peritoneum, covering the psoas, 
the renal ves.sels, the ureter, and a portion of the left kidney. Tlie 
orifice of the sac is wide and looks downward to the right. 

The Mesenterico-parielal Fossa. — This fossa is usually found in the 
first part of the mesojejunum, immediately behind the superior mesen- 
teric artery, and l)elow the duodenum. Moynihan has found this fossa 
present three times in adults; in seventeen embryos of less than five or 
SIX months it was present in six.^ 

The mesocolic fossa is formed by a fold containing the ascending branch 
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of the left colic «*irter}". It extends between the layers of the transverse 
mesocolon toward the splenica flexure. 

Moynilian believes that the etiology of peritoneal fossae is best ex- 
plained by regarding them as fusion folds between the original left, after- 
ward anterior, surface of the as(*eiiding portion of the duodenum and the 
right or anterior surface of the descending mcscolon folds, which date 
their origin from the time when these two peritoneal surfaces are in close 
apposition, namely, at the end of the third or the beginning of the fourth 
month. 

Treitz”" (in l<sr)7) was (he first to call attention to internal hernia, and 
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his careful study of tlie various fossae represents the first attempt at a 
scientific explanation of their etiology. As Moynihan states, before the 
time of Treitz the subject of retroperitoneal hernia did not exist. It 
was he who first recognized that such hernias occur in fossae which are 
normal, and it was he who first gave an intelligent description of their 
probable mode of development. 

Duodenal hernia may be divided into left and right, the left being 
the more common. Left duodenal hernia probably originates in nearly 
every case in the paraduodenal fossa, or fossa of liandzert. Essential to 
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the formation of such a hernia, accorclin;^ to Trcitz, are: (1) The exis- 
tence of a fossa and its boundary fold; (2) the presence of the inferior 
mesenteric vein in the fold; (3) sufficient mobility of the small intestine 
to permit its entering the hernial sac. 

The average size of the mouth of the sac in the cases of left duodenal 
hernia thus far observed has been 2 to 3 inches. The size of the hernia 
varies greatly, ranging between the size of an Knglish walnut and a man's 
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head. In some cases almost the entire intestine, large an<l small, is 
present. 

Moynihan, up to 1897, collected 57 cases of left duodenal hernia. 
Since this time a numlicr of new cases have been added. 

Ri(fht Duodenal Hernia . — In the early stage of development right 
duodenal hernia is found in the right half of the abdominal cavity; later 
on, it may extend into the left portion. According to Brdsik(?, the condi- 
tion essential to its development is an abnormal fusion of the upper por- 
tion of the jejunum to the posterior abdominal wall. As a result of the 
fusion an opening occurs in the mesentery, which finally becomes a fossa, 
fnim which the hernia develops. 

According to Moynihan, the predisposing causes of right duodenal 
hernia are: (1) a hernial sac lying behind the ascending and transverse 
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mesocolon; (2) the orifice situated behind and to the left of the sac; 
(3) the presence of the superior mesenteric artery in the anterior margin 
of the sac. 

Seventeen cases of right duodenal hernia have been collected by 
Moynihan; the first case being that of Klob, in 1861, the last that of 
Paton, in 1906. 

Mesocjolic hernias and hernias of the infraduodenal fossa are too rare 
to be more than mentioned. 

Di(ig}iosis , — The diagnosis of ducxlenal hernia has rarely been made, 
except at autopsy or during operation for acute intestinal obstruction of 
unknown origin. A careful study of the reported cases, however, shows 
certain features which, in the opinion of Moynihan, should enable the 
surgeon to make a correct diagnosis, at least in a certain proportion of 
cases. First, the tumor is limited to a certain definite area of the abdomi- 
nal cavity. In left duodenal hernia this tumor will, in the beginning, 
occupy the left and upper portion of the abdomen; in right duodenal 
hernia, the right and upper portion; but in both cases the tumor gradually 
increases in size until it finally occupies nearly the entire cavity. Such a 
tumor can usually be distinctly outlined, on palpation and is always 
resonant. Auscultation reveals a distin(;t gurgling sound over the entire 
tumor area. 

Sgmptormtoloqy . — The symptoms vary widely. In the majority of 
the cases in which the tumor has developed very gradually there will be 
found a history of chronic indigestion ; in those cases in which the hernia 
has de\'eloped very suddenly or be(;ome suddenly very much larger, the 
symptoms may be those of acute intestinal obstruction. 

Tmitrncnt . — Up to the present time 0])erative treatment only can be 
considered in such cases in which symptoms of obstruction have developed. 
Thus far ten successful cases have been recorded, nine of left and one of 
right duodenal hernia. In most cases the strangulated loop of bowel can 
be drawn out by gentle traction. In cases in which this is impossible, 
very little can be done, inasmuch as an attempt to enlarge the opening by 
incision would result in division of the inferior mesenteric vein. In such 
cases Moynihan recommends entering the sac tlu'ough an incision from 
the outer side of the vein, drawing the distended intestine through this 
opening, emptying it of its contents by means of one or more incisions, 
after closing which the lorrp is replaced in the original sac. The disten- 
tion having been relieved by this procedure, the loop can then be readily 
withdrawn through the neck of the sac into the abdominal cavity. Even 
after reduction has been successfully accomplished it is a very difficult 
matter to close the hernial opening in such a way as to prevent a re- 
development of the heruia. I.awford Knaggs^” in a case of inflamed 
duodenal hernia partially closed the hernial opening by continuous 
suture applied to the inside of the sac through the edges of the opening. 
The edges of the incision through the anterior wall of the sac were then 
attached to the upper angle of the parietal wound and the interior of the 
sac was finally packed with gauze. The patient waTs discharged well 
at the end of seven weeks, but died seven months later with an attack 
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of typhoid fever. Autopsy, which was obtained, showed the manner in 
which the hernial opening had been obliterated. 

Pericecal Hernia. — Several fossa> liave been discovered in the region 
of tlie cecum. The first description of such foss® is that of Santorini, 
in 1775. Waldcyer, in 1868, describal four fossa? in this region. 

Tliescfossffi arc described at much length by Moynihan,’" who has cob 
Icctcd seven cases of pericecal hernia. The (jondition is ^'cry rare. 

Sjpnptoms— There arc no symptoms of j)ericecal hernia until strangula- 
tion oc(*urs. In some cases the history very closely resembles that of 
chronic appendicitis. I’sually, however, the symptoms are typical of 
acute intestinal obstmetion. in some cases a tumor may be felt in the 
right iliac fossa. 

In all of the seven cases collected by Moynilian operation was done, 
with a mortality of 50 ])er cent, in view of the fact that two of the deaths 
were due to inhalation pneumonia, the importance of washing out the 
stomach in cases of such obstmetion is emphasized by Moynihan. 

Paraduodenal Hernia.— According to Troitz. these licrni.is :iro always acciuircd, 
being caused by viol(*iit effort, such as a blow, shock, or cr>Mcussion. In all such 
cases, however, tlierc (exists a fu-edisposing cause, c. f/., the' presence of a large or 
deep fossa, elasticity of the retroperitoneal cellular tissue, and great emaciation of 
the subject. 

On Ihe other hand, Landz(*rt believes that these hernias are nearly always 
congenital. Tlu? clinical picture is seldom characteristic. In the early stages there 
are no iihenoiiicna of note, while? hater on, as partial occlusion develops, symidoms 
of digestive <lislurbaiicc occur; constipation, pains after eating, epigastric cramps, 
eructations; occasionally there is biliary vomiting after eating. At the time wlieii 
such symptoms have become well pronounced, there will usually be found a tumor 
above tlu* umbilicus. In some cases there arc symptoms of slow strangulation, 
preceded by separate crises or by single and ])rolongeiI crisis. Acute strangulation 
is rare in duodenal hernia. Altliougli .Jonnesco h:is re})orted sev(*n cases, Narath, 
in was abh* to find only eight cases of duodenal hernia treated by op(‘ratit)n. 

In 11)01) Vautrin®^ collected 14 cases. Only four cases of cures have been reported 
to date. 


Hernia through the Foramen of Winslow. — The first rase of this 
kind was published by Jilaiidiii in 1S23 and found at autopsy. Rokitan- 
sky reported a sccoikI case in 1842, Treilz a third in 1S.'37, Wilson Moir a 
fourth in 1867, and .Majoli a fifth in 1884. 

This subject has been exhaustively treated by Moynihan (lor. r/V.), 
but more recently , in 1006, by Jeanbrau and Riche."“ Up to the ju'esent 
time 20 cases liave been recorded. Of the 16 cases in which the sex was 
known, i:i were men, 3 women; the youngest was eight ycai*s, the oldest 
seventy-seven. In the ojiinion of Jeanbrau and Riclie, hernia in the 
foramen of Winslow is usually the result of some vioh?rit effort which 
causes a portion of the small or large intestine to be pushed through the 
toramen of Winslow into the lesser peritoneal cavity. The causes as 
tabulated by Moynihan are: (1) A common mesentery for the whole 
intestine; (2) absence of the secondary fusion of the ascending colon to 
the posterior abdominal wall; (3) abnormally large size of the foramen 
of W inslow; (4) abnormal length of the mesentery, giving rise to undue 
mobility of the intestine. 

Simptomatology. — In 9 out of 12 cases collected by Jeanbrau and 
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Riche there was an epigastric or periumbilical tumefaction. The exact 
clinical diagnosis has thus far never been made. In 18 cases in which 
strangulation was especially noted, a constriction of' the borders of the 
foramen of Winslow was observ^ed 11 times. In the cases thus far re- 
corded the more pronouncal symptoms have been epigastric ])ain in the 
region of the umbilicus or just above it; an epigastric tumor is present in 
most cases, such tumor being dull on light j)ercussion, but resonant on 
deep percussion. 

Treoiment . — In 11 of the IS cases collected by Jeanbrau and Riche 
laparatomy was ])erfonnc(l, with 4 cures. The only contraindications 
to operation arc (1) insufficient knowledge on the part of the surgeon to 
perform such a tlifficult operation; (2) the weak' (‘ondit ion of the patient. 

The treatment should consist in a median abdominal incision 
sufficiently long to facilitate proper exploration. The diagnosis having 
been established, an attempt should be made to Vcduce the hernia by 
simple traction; in the event of failure to reduce the bowel, the enlarge- 
ment of the foramen of Winslow by various inetluxls has been advocated. 
Jeanbrau and Riche, after a scries of experiments upon the cadavei*, 
believe that the foramen can be safely enlarged by an incision made 
through the peritoneum forming the anterior lamina of the gastrohcpatic 
omentum at the upper border of the fiist ])art of the duodenum. Their 
method is practically the technic employed by Wiart for the exposure 
of the common duct. This procedure, while comparatively easy upon the 
cadaver, in the opinion of Moynihan is (luitc impossible on the living 
subject. Moynihan considers it much wiser to enler the lesser peritoneal 
sac by making an opening through the gastrohcpatic or gastro(;oli(^ omen- 
tum. The distended coils may then be incised and emptied of their con- 
tents and the incisions closed. In this way it is probable that the hernia 
may be reduced by traction without enlarging the foramen of Winslow. 

Hernia of the Intersigmoid Fossa.— According to Moynihan, there 
are only two authentic^ cases of hernia of the intersigmoid fossa on record, 
namely, the case of Eve’s"*'* and that of MacAdam l^k'clcs.®^ To these I 
am able to add the following pemonal case: 

On September 8, 1907, a case of congenital retroperitoneal hernia of 
the intersigmoid fossa, in an infant three days old, carne under my ob- 
ser\7ition. The only unusual thing noticc<l the first twenty-four hours 
was the fact that the child crial almost constantly, occasionally spitting 
up a little mucus. He had two or three meconium stools, but no satis- 
factory bowel movements afterwanl. On the third day the infant de- 
veloped signs of intestinal obstruction and died seventy-four hours after 
birth. No distinct tumor could be made out prior to death, although 
on the second and third days the nurse thought the abdomen was larger 
and harder on the left side. A catheter could not be made to pass over 
3 inche^s into the rectum. Autopsy made two hours after death showed 
a semilunar opening one and one half inches long at the site of the 
intci^igmoid fossa, through which almost the entire intestine had passed, 
forming a large retroperitoneal hernia extending up nearly to the costal 
arch, and occupying the left side of the abdomen. The hernia was 
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gangrenous and' the entire contents of the Intestine were fbund in the 
abdominal cavity. The case will be reported more at length elsewhere. 


LUMBAR HERNIA. 

While many writers have in(*luded under lumbar hernia cases of trau- 
matic origin and cases resulting from suppuration or Pott’s disease, 
especially caries of the spine, such cases should properly be excluded, 
and only those cases considered which arc of spontaneous and congenital 
origin. By lumbar hernia is meant a hernia whi(‘h appears in the lateral 
region of the abdomen between the crest of the ilium and the costal arch. 
Such hernias have been supposed to iiiid their exit through the triangle 
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Flap eomposed of fiLseia, lata and 
aptmeurotic part of gluteus m.*iximus and 
iiHslius. Stitches placed for suturing this 
flap tt) the lumbar fascia, to the external 
oblique muscle and to the latissimiis dorsi 
muscle and for drawing the upper parts of 
the latissimus dorsi and external obli(pie 
together. 


of Petit, which is bounded below by the crest of the ilium, anteriorly by 
the external oblique, and posteriorly by the outer edge of the latissimus 
dorsi muscles. 

Braun"’’* in 1879 collected twenty-six cases of supposed lumbar hernia, 
but six should be excluded asof traumatic or inflammatory origin. Braun, 
and later Grange and Besendonk, attemptetl to prove that few of the 
cases of lumbar hernia, if any, show any accurate anatomic evidence of 
having found their exit at the triangle of Petit, and Sultan (1902) states 
that post-mortem examinations and exact dissections have never yet 
proved that Petit’s triangle formed the hernial orifice in any case.’' 
Tliis statement no longer holds true, as Dowd’s®® case gives an accurate 
description of the hernial orifice, and there is no doubt that it occupied 
the triangle of Petit. In the case of Bull, operated ten years ago at the 
Hospital for Ruptured and Crippled, the hernia also came through the 
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triangle of Petit. Sultan, in 1902, stated that there are only two known 
instances of operation for non-strangulated lumbar hernia. Dowd’s 
case and Bull’s added would make four. Four cases collected by Ma- 
cready (London Truss Society), added to those colle(*ted by Braun, give 
a total of twenty-eight. 

The diagnosis of lumbar hernia is not difficult. There is a marked 
impulse and increase in size on^coughing, and resonance on percussion 
and often a gurgling sound on reduction. In rare cases the hernial tumor 
has become strangulated. 

Treatment. — The only treatment that is advised by Macready is a 
spring-truss with a pad made to fit the opening. Sultan states that the 
only two cases of non-strangulated lumbar hernia operated upon up to 
1902 were the cases of Owen, who closed the wound with catgut, and Kiis- 
ter, who closed it with a skin muscle bone-flap. In the case operated 



Ficj. 74. — Down’s Opkration i-(m thk (’thk 

OF (’ON(JKMTAL Ll MHAR tllCUNIA. 

Stitches tied, Ip.'ivitiK a triaiiKular defect 
uIjovc the Hap. 


Frj. 7,5. Dowd’s Opkration for iiiKlhruK 
OF CoNtJKNITAI. I.L'MRAU HkKMA. 
TriaiiKular defect arnl sutured area 
covered in by a flap from the upoiieuro.siN 
of the latisslniiiH dorsi muscle. 


upon by Bull at the Hospital for Ruptured and Crippled, in 1896, the 
wound was closed by overlapping the muscle and fascia with kangaroo 
tendon. The patient made a good recovery and is still well without re- 
currence, ten years later. Dowd devised a more elal^orate muscle flap 
o])eration (Figs. 72-75). The result in his case, up to the time of last 
observation, was ]:)erfect. 

I believe that all of these cases can be cured by operation, and operative 
treatment should be advocated in preference to mechanical means. 

Win. M. Mastin, of Mobile, Ala., has observed a case of lumbar hernia 
associatetl with very marked scoliosis (Fig. 76) whicli, in his opinion, 
was an important factor in the etiology. Berger has noted a similar case. 
I believe it much more probable, however, that the curvature of the spine 
in these cases was a coincidence, rather than a causative facjtor in the pro- 
duction of the hernia. 
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perineal hernia, or hernia through the pelvic outlet. 

The outlet of the pelvis is so strongly protected by a lining of mus- 
cles and fascia (the levator ani and coccygeal muscles and pelvic fascia) 
that a hernia very seldom oc^curs. lliese perineal hernias are subdivided 
acconling to their several sites of exit. In the male the hernial tumor 
is usually found in the perineum and is often described as an ischiorectal 
liernia or perineiil hernia. In the female tlie hernia may pass through the 
pelvic fascia in front of or behind the uterus and broad ligaments. When 
it passes behind, it appears, as in the male, in the perineal region. More 
often it passes out in front of the broad ligament and appears externally 
in the labium majus, often resembling an inguinolabial hernia, except 
for the fact that the external ring is 
empty. Somet imes the liernia passes 
into the rectum, and as it advances 
it pushes the rectum along with it, 
causing a prolapse in addition to the 
hernia. The hernia usually aiipeam 
on one side, rather than in tlie middle 
line, and shows itself externally, just 
below the border of the gluteus maxi- 
nius muscle, closely resembling sci- 
atic hernia. 

Etiology. — Tlie princi])al (»ause 
of perineal hernia, according to 
hlbner’s investigations (Maercady), is 
some congenital abnormality in the 
jiarietal ])eriloneum, which extends 
lower down than usual, especially in 
’ the region of Douglas’ pouch. Elmer 
made a study of 00 bodies and found 
that in 2.5 there existed gaps between 
the coccygeus and ischiococcygeus 
muscles. Such ga])s, while they 
would probably favor the devcloi> 
ment of a perineal hernia, are prol)- 
ably of less importance as an etiologies factor than the j^critoneal abnorm- 
ality. Of 40 cases of hernia of the pelvic outlet collected by Macready, 
6 occurred in males, II4 in females, and all in adults. The intestine, 
bladder, ovary, and rectum may form the contents of the sac. 

The diagnosis is not difficult in the male, though in the female the 
condition has been mistaken for vaginal cyst, with most serious results. 
In one case a loop of bowel several inches in length was cut off ; in another, 
reported by Ganz, the hernia was incised on the supposition that it was a 
cyst, and the cecum, which afterward protnided, became gangrenous and 
causal the death of the patient. 

When the hernia appears in the vagina (vaginal hernia), it is covered 



Fig. 70 .- Li^mhar Hernia with Spinal 
CuitvATURK (Mustin). 
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with a mucous membrane and may be mistaken for a uterine polyp, 
especially as tlie hernia may find its exit near the cervix. 

Michaelson and Lukin®^ report a case of the Kronstadt Hospital in which a sii im- 
posed uterine j>olvp was amputated. The patient died the following day and tlie 
autopsy showed that about 5 inches of the transverse colon and a foot of omentum 
had been excised. 

The hernia may ap|iear in the iscliiorectal fossa, and here usually attains a larger 
size than the ordinary hernia of tlie |xdvie outlet . Paix?n^s celebrated case (17.5.5), 
quoted by Macready, extended to the calv^es of the leg and contained practically 
all of the abdominal viscera. 

Treatment.- In certain cases some form of incclianical support, 
consti*U(*t(^l after tlic style of a pessary, may retain tlie hernia fairly well. 
In most cases, however, it is difficult or impossible to control the hernia. 
Winckcl advocates operation in all cases in the female. T. (laillard 
Thomas advised inverting the sac from below like the finger of a glove 
and suturing of the inverted sac to the abdominal wall. When associated 
with prola])se of the recduni the operation recommended by Mikulicz, 
of resecting the prolapsed portion of the rc(*tum and uniting the proxi- 
mal part to th(5 anus, may be performed. \'ery few cast?s of operation 
for hernia of the pelvic outlet have thus far been recorded, and it is 
impossililc to lay down any definite rules as to ofierative procedures. 
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CHAPTER LIV. 


SURGERY OF THE RECTUM AND ANUS. 

By Rouert Aube, M.D., 

NEW YORK. 


Anatomy. — The region of the rectum and anus presents many ana- 
tomic, physiologic, and pathologic considerations which nectl to be under- 
stood before successful results of siirgical work can be accomplished. 
Here, as in other portions of the alimentary tract, notably the mouth, it 
is difficult to obtain an operative field free from infection, and experience 
of nature^s reparative power in the presence of contamination is a neces- 
sary part of one’s calculation in estimating the outcome of rectopclvic 
work. 

Contaminations of the peritoneum, of the ischiorectal cellular planes, 
of the bladder, are often inevitable, and must be 1‘eckoned with as serious 
complications unless under vigilant guard and correction l)cforc, during, 
and after operation. To know simply the anatomy of the parts and pos- 
sible operative methods will not give adequate insurance of the patient s 
life. 

It is often more im[)ortant to realize that wounds of this region arc 
safely and firmly closed In’ cicatricial liealing when packed with gauze 
and left to granulation, thus saving much time at operation, and drain- 
ing safely a region in which much danger lurks if infecting fluids arc con- 
fined. With proper respect to tliis and other considei’ations to be treated of 
later, there is no reason why operations should not be as safely conducted 
here as elsewhere. 

I^rom a surgical point of view, the gross anatomy of the rectum must 
be seen iis well from the aspect presented to the surgeon’s eye when he 
looks into the o|)cri peritoneal cavity from above, as from the disse(?tion 
of the pelvis. 

When the jiaticnt is in the Trendelenburg jiosture and all inovablc 
intestines are raised from the ]ielvis and kc])t well u]) in the alxlominal 
cavity, there remain the lower part of the sigmoid colon, and the rectum, 
alone visible. These are held against the hollow of the sacrum, loosely 
above by the mesenteric attacdunent, and firmly below where the i)erito- 
neum spreads out over the sides and front of the rectum. 

At the upper two segments of the sacrum the mesentery is narrow 
and median, containing blood-vessels and lymphatics. Here the sigmoid 
ends and the rectum begins. On either side of the pelvis the peritoneum is 
loosely attached over the iliac vessels and the ureter, as also on the sides of 
the rectum, but on the anterior aspect it is much more tightly adherent. 

no 
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From within, the fingers pressing down on the bottom of j-he pelvic cul- 
de-sac find a resisting floor, the pelvic diaphragm, so called, which is 
mainly supported by the levator ani muscles — widely attached to the 
pelvic fascia on both sides and fixed in the median line from the tip of 
the coccyx to the perineal body. This, with the accompanying pelvic 
fascia, is what is torn more or less severely in lacerations of the female 
perineum at parturition, and which in surgical operation for removal of 
the rectum must ))c cut through l)efore the rectum can be excised. 

When the finger is pressed in the cul-<lc-sac in front of the rectum in 
the female pelvis, it is in contact with the posterior vaginal wall in front, 
for the space of the upper one-fifth of the vagina. Otherwise no viscus 
is touched. But in the male, pressure at the same point feels the trian- 
gular space at the base of the bhulder and touches tlie j)rostate and sem- 
inal vesicles. 

The blood-supply of the rectum is of much i)ractical importance. 
Three arteries shai’e in the su|)ply. From above, the superioi* hernor- 




Fi(i. 77. -n, Rpctuni shown throiij^h divided Icvatores ani; coccyx ami lower .sacrum cut 
.iway. b, SaKittal sccti<Jii of the pelvis. Ueetum and external sphincter uncut; iiiternul sphincter 
heiiiK within the rectal wall. Line .show.s ixirmal ])critnneal limit.s. 

rlioidal, a single direct trunk, a branch of the inferior mesenteric 
artery, runs in the loose tissue of the mesentery of the sigmoid, crosses the 
l(‘ft ureter and left common iliac vessels as it descends into the pelvis, 
and reaches the gut at the second sacral vertebra, where it divides into 
two Iminchcs which descend on either sitle of the rectum. About five 
inches above the anus these divide into a half dozen branches, which soon 
i)ierce the muscular coat, running l)etwe‘en the mucous and muscular 
layers of the gut, and at the lower end of the l)owel anastomose with the 
branches of the middle and inferior hemorrhoidal arteries, forming a rich 
vascular plexus. The middle hemorrhoidal arteries, somewhat irregular 
in origin, but most commonly from the anterior trunk of theinternal iliacs, 
aided by the inferior vesical arteries, supply the low'er part of tlie bowel 
and integument of the anal region, in common with the inferior hernor- 
rhoidals branching from the internal pudic vessels. 

The inferior hemorrhoidals cross the ischiorectal fossa, but the upper 
vessels lie within the pelvis, above the levator ani muscle. 
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The plexus of ^'eins arising from such an arterial supply is large and 
of unusual arrangement, forming the hemorrhoidal plexus, a venous circle 
about the bowels, partly in the muscular but mostly in the submucous coat. 
The return venous current from the rectum has this unusual course: the 
upper part, derived from the arterial supply of the superior hemorrhoidal 
artery, empties into the inferior mesenteric vein, and discharges into 
the portal circulation, while the lower portions of the plexus empty 
into the middle and inferior hemorrhoidal veins, thence through the iliac, 
and into the ascending cava and the systemic circulation. 

The vesicoprostatic plexus communicates with the hemorrhoidal be- 
hind. These veins are pi’oiie to varicosities. The hemorrhoidal veins have 
but scant support in the loose cellular tissue of the rectal walls, and are 
exceedingly prone to varicose conditions, due, no doubt, to the hydro- 
static pressure of the portal column of blood, increased by pressure of 
fecal contents in the rectum, and by stasis in the liver, from any of the 
many causes of trouble in that organ. 

These venous spaces, com]7aratively large when under pressure, and 
communicating so freely and directly with the portal circulation and the 
systemic, are, fortunately, not very prone to septic infections in disease, 
accident, or in surgical work. 

The lymphatics of the rectum are of large size, and follow very closely 
this A’ascular arrangement. There is a free communication between 
those around the anus and those about the pelvic part of the gut between 
the submucous and muscular layers. The anal portion drains into the 
glands of the groin; while the rectal lymphatics communicate with those 
of the suhperitoneal layer, pjissing through very small glands in the margin 
of the gut, and thence to the sacral glands aiul those along the iliacus 
muscle. 

The inguinal glands should always be examined in low rectal cancer. 
The lyniphati(*s of the rectum are not nearly so numerous as those in the 
uterine region of the pelvis, and systemic invasion from pelvic-rectal 
carcinoma is not nearly so frequent or so early as in the same disease 
invading the uterus. 

Examination of the rectum by dissection at once shows that it must 
be considered to present two distinct portions: First, that which begins 
at the third sacral body w^here the sigmoid ends, descending into the 
sacral hollow to the second or anal portion, where the narrowed bowel 
is grasped by the internal sphincter muscle. From that point to the skin 
is the second portion. This is about 2 inches long, while the dilated 
portion is 3i to 4 inches long. In its lower part this may dilate to nearly 
the width of the pelvis, forming a pouch-like fullness, called the ampulla. 
The direction of the anal portion is upward and forward on a line whi(jh 
would terminate at the navel. This forward direction the surgeon and 
the nurse should remember when introducing the finger or any instru- 
ment into the rectum; but after the first inch the rectum swings back- 
ward into the hollow of the sacrum and the finger or instrument should 
follow. 

The mucous lining is highly vascular, and when the bowel is not 
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dilated the cellular submucous coat is so loose that the muoosa is thrown 
into many folds, creasing naturally both lengthwise and across the bowel. 
As this lining approaches the anal portion it is gathered into longitudinal 
columns or folds (columns of Morgagni), converging at the sphincter 
muscle, and forming shallow pits between, which are doubtless the cause 
of many minor perforations from entrapping small foreign substances. 

Along the course of the rectum are three major folds of mucosa, placed 
like crescentic fokls, one standing crosswise on the anterior face of the 
bowel, low, within two inches of the anus, and one on the opposite side in 
the sacral hollow, while another guards the region of junction with the 
sigmoid. These valves, first described l)y Houston in 1830, have some of 
tlic natu]*al cinuilar muscular fibers in their composition, but mainly 
consist of the mucous, cellular, fibrous and longitudinal muscular struc- 
tures of the normal gut, extended inward. Thc}'^ form flaccid shelves, as 
it were, when the bowel is partly full — and perhaps have no further func- 
tion than to help support the contents of the rectum in the interval be- 
tween expulsive acts. 

Within the grasp of the sphincter and at the anal margin, the mucous 
meml)rane reaches its greatest sensitiveness. Here we luive the distri- 
l)ution of branches of the piidic nerve, along Hilton \s white line,^' where 
the nci’ves des(;end between the sphincters. This anatomic line repre- 
sents the junction of mucous lining of the canal and intunied cutaneous 
tissue, and is distributed on a narrow circle just between the internal 
and external sphincter. This highly endowed area of tissue guards the 
outlet of the bowel, and is extrenjely sensitive; reflexes of pain and 
motility being intimately related to other portions of the body. 

The musculature of the bowel Inus the same interest that pertains 
to that of the stomach and other parts of the alimentary canal; for it 
must not l)e forgotten that it is but one part of the same alimentary tube 
which begins at the lips and ends at the anus, with exaggerated develop- 
ment of one or another of the constituent parts of its coats at various 
points. The sphincter ani corresponds with the lips and the cardiac and 
l)yloric sphincters in being an exaggeration of the circular fibers. So 
in the upper rectum we have fewer circular and more longitudinal 
fillers, with a proportionate propulsive force; making, as it were, a 
Large ehistic receptive Siic capable of relaxation, to receive the effete con- 
tents of the colon, and at once contracting upon them by longitudinal 
shortening, with simultaneous relaxation of the sphincter, and prompt 
expulsion. This power is entirely independent of the abdominal com- 
pressing forces, as is shown by inflammatory or irritative disturbance 
of the mucosa, when so-called 'Henesmus” or straining occurs, empty- 
ing the rectum of even the smallest amount of contained mucus, by 
intrinsic contracting power. 

The physiologic functions of the rectal mucous membrane are both 
excretive and secretive, in which it is highly endowed, and to which it is 
as remarkably adapted as other parts of the alimentary canal. It is of 
much assistance to the surgeon to keep in mind the fact that directly 
after food is taken into the stomach the entire canal becomes active, 
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each part bus}" with its own functional secietions. The rectum promptly 
throws out a liberal supply of mucus, which with the extension of the 
wave of peristalsis from above prepares for an expulsion of effete 
material. 

Within half an hour, if the colon luis not been properly emptied, the 
process of absorption which Inis begun upon the food in the upper part 
of the canal begins also in the rectum, and the exuded mucus, plus the 
scant remnant of nutrition and preponderating toxins in the fecial con- 
tents, rapidly become absorbed. Hence the dry character of the stool, 
and the depressed mental and physical condition of the invalid when 
defecation luus l)een delayed. 

The power of absorption of the rectal mucous membrane is great, 
and is an important asset to the surgeon. It is useful for medication, 
for nutrition, or for absorption of sustaining fluids. It has been demon- 
strated that chyle can be found in the absorbents from the rectum, hence 
we are prepared to see a rcjisonable reliance placed upon it in food absorp- 
tion. And it seems probable that by use it becomes trained to absorb 
nutrition in compensation for the interrupted use of the stomach. 

Predigested milk, raw eggs, beef pe])tonoids, etc., are completely 
absorbed and may sustain the vital forces for weeks. Jledication is 
equally effective whether given by rectum or by mouth. Moiphin, 
chloral, and strychnin can l)e relied upon to act with precision, wlien jnit 
into a clean rectum, so lus to be distributed wholly upon its meml)rane. 

The power of absori)tion Inis been tested for gjuses also. ()l)scrvati()n 
of the readiness of the intestines to generate and al)sorl) gases collecting 
within, led Pirogoff, jis early jus 1847, to suggest etherization by way of 
the re(dum. This was thoroughly tested in America by Weir, Bull, and 
others in 1884, and was found to be feasil)le l)y introducing vapoi* of 
ether from a bottle placed in hot water through a tube into the rectum. 
In three or four minutes the breath became etherous and anesthesia 
commenced (the colon must be empty for good effect), and complete 
general anesthesia was effected in five to thirty minutes. Vomiting was 
found to be less than when ether had been administered l)y the lungs. 
The intestines became inflated. Frequently, however, there ensued so 
much intestinal irritation, with numerous evacuiations and, in some, 
bloody stools, that the method was abandoned Jis unsafe. 

In the same proportion that the rectum can be excited to unusual 
action by over-i notation, it can also be thrown into absolute inaction by 
diverting the cun*ent of normal contents, and causing discharges of the 
bowel through an artificial anus in the colon. This is of immeasurable 
value in checking the growth of rectal cancer and ulceration. Further 
than that, it has been demonstrated that when a portion of the rectum 
and sigmoid has been closed at both ends and left in siiii, the secretion 
of mucus ceases, or at least the balance l)etween secretion and absorption 
is established, and the closed sac becomes as harmless as any ductless 
gland, no outlet being required. 

The physiologic adaptation of its requirements is seen also when, after 
resection of a cancer low in the rectum, the gut is left opening into the 
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vagina, and the end of the sigmoid at the artificial anus* has been sewed 
up and dropped back into the abdomen ; there is almost an entire abey- 
ance of mucus-sec lotion. 

Pathologic conditions found in the rectum result from two causes: 
First, development of embryonic tissue into neoplasms; second, ulcer- 
ative growths from irritation or infection. 

The fetal development of the rectal structure is from the external 
epithelial layer of the ovum. Infolded on the abdominal aspect it be- 
comes the alimentary canal, while on the dorsal it becomes the spinal. 
At the junction of these, in the very early weeks of embryonic growth, 
there is a portion where there is practical continuity. This soon becomes 
obliterated by a covering in of the entire dorsal surface over both; and 
in an atrophic state the so-called post-anal gut lingers until reduced to a 



I’lc. 7 S. — Rectal and Inspection i»y Electric Illumination witk the Patient in 

THE KnKK-C11E»T POSITION. 


cellular remnant. At this step a dimpling of the external ejiiblastic 
layer takes place at the site of the anus; which unites with the internal 
tube to complete the rectum. It is in this region of embryonic fetal 
structures that we find development of tumors, just as in the neck and 
face the branchial clefts constitute a region favorable for neophusrns. 

Examination of the Rectum. — No study of rectal diseases can be 
satisfactory unless a knowledge of the methods and aids which liave 
l)een found helpful is possessed. 

Examination by the eye and the educated finger will reveal to the 
surgeon enough to satisfy him as to many of the diseases of the anus; 
but unless he is careful to use a speculum for internal observation, he 
will frequently miss the essential causes of trouble, both in the anal and 
higher parts of the rectum. 

At the margin of the anus, for example, he may find an inflamed tab 
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resembling skin. Unless he introduces u speculum, such as will soon be 
described, he will usually miss seeing an ulcerated fissure, of which the 
tab is only a sentinel at the outer edge. 

A persistent ilyscntcric or bloody discharge may be ti'eated ineffect- 
ually for weeks by medicine or suj)positories; when by speculum exhi- 
bition a few small ul(*crs may be seen and quickly cured, so as to end the 
tlysenteric sym])toms. 

Examination for external conditions and appearances can best be 
made with the |)aticnt in the lithotomy position, with the thighs well 
drawn uj). The patient is thus better able to strain down, and the 



Fig. 79. 1, 2, 3, Tuoulaii Rectal Smkcci.a (Kelly); 4, Klkctrh: ]i.LrMi.\ATiN(i Spkculum 

WITH MA(iNIFYlNli EyEPIECE. 


])erincal tissues spread out better, enabling the surgeon to i)robe fistulas, 
if present, and to press ui)on this and the ischiorectal fossa to discover 
concealed indurations. 

Ocular inspection of the anal j)ortion of the gut, or of the lower 
rectum, can best be conducted in this position, if the j)elvis is raised well 
and a strong light comes from behind the sui’geon. The one great ob- 
jection to it for inspection is the inevitable descent of interfering liquid 
or soft fecal matter. Hence the Sims position, with the hips ^\'ell elevated, 
lujs many advantages, besides being much less objected to by women. In 
this position also there is the greatest advantage to the examiner in passihg 
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the index-finger, which can detect disease of the rectal walls at least two 
inches higher than in the^ dorsal position, as the resilient ^lerineal tissues 
allow backward pressure to the coccyx. Usually the tip of the finger 
can explore the entire internal aspect of the sacrum to the promontory, 
the whole of the rectum being accessible to touch. 

For thorough illumination and inspection of the interior of the entire 
rectum, however, there is no position as advantageous as that in which 
the patient is on his knees and elbows, with thighs well flexed. The 
abdominal viscci*a then fall away from the jielvis, and, as soon as the 
speculum opens the anus, there is a noisy drawing in of air, which 
spreads wicle the rectal walls. Immediately the crescent valves of 
Houston appear, curving from side to side, the lowest one being against 
the bladder. These require depression by the instrument, which then 
piisses readily on. In this i)osition all fecal contents gravitate away from 
the field of inspection. - 

Illumination of the interioi- is accomplished either by the head-miiTor, 
which is admirable, or l)y electric illumination, which is unequaled. 
Tubular specula of varied lengths (Kelly) arc illustrated hei'ewith (Fig. 
79). One has a channel to 
pass a small electric light 
into. The light api)ears at 
the internal end mid illu- 
minates the cavernous rec- 
tum; this exhibition may 
be carried into the sigmoid. 

The best average tube is not 
more than seven inches long, 
which answers for all prac- 
tical purjioses. 

Application to ulcers lieyond this can be made through it, as the bowel 
wall is held away by atmospheric distention, two or three inches beyond 
its inner end. I.ong sticks of fine wood— eighteen inches long and less 
than an eighth of an inch thick — ^liearing a little cotton twisted on 
cither end furnish the best means of applying treatment to ulcers visible 
in the field of the speculum. 

A great variety of specula have been devised for inspc(!tion, and for 
exposing an operation field within the bowel. One of the most useful 
is pictured here (Fig. 80). A small bivalve which is easily introduced 
will give perfect exhibition of a linear fissured ulcer — a fistulous opening; 
but a tubular speculum, with obturator removed after introduction, 
allows the mucous membrane to fall into the field of vision as it is with- 
<lrawn, and exhibits inflammation, ulcers, or small tumors. 

Malformations. — Abnormalities and deficiencies of the lower end 
of the gastro-intestinal tube were noticed and written of by the an- 
cients. One of the first and most authoritative classifications of the 
different forms was that of Van Papendorf, in 1781. Bodenhamer in 
our own country added another chapter to the thorough understanding 
of the subject in 1860. 
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These malfoiTnations are due to the fact that the re(?tum and anus 
are developed separately, the former from ectodermal and mesodermal 

(internal) structures, 
and the latter from epi- 
dermal (external). The 
study of embryology htis 
added largely to the 
undei’standing of the 
nature and classification 
of (iongcnital rectal de- 
fects. Very early in 
development the lower 
lx)rtion of the })rimitivc 
gut connects with the 
ncurenteri(^ canal (post- 
anal gut), but this junc- 
tion speedily disaj)pears, 
leaving the intestine 
closed behind it and 
terminating in a cloaca 
common to it and tlic 
ura(;hus. 

During the second 
month the ]X‘rincal par- 
tition divides this dilata- 
tion into the urogenital 
segment and the rc(‘tal. 
At the same time a de- 
pression at the anal site 
(proctodeum) forms in 
the skin, and lined by 
epiderm, extends in- 
ward to meet the l)lin(l 
end of the ectodermal 
tube, into which it 
o])cns. 

In arrested or irreg- 
ular development of one 
or more of the several 
structures we have tlie 
basis for the various 
malformations, which 
may be classified thus: 

(A) Imperforate an- 
us. 

Congenital narrowing of anus without complete occlusion, or 
without fecal fistulas elsewhere. 

Closure of anus by thin membranous tissue. 






Fi«;. 88. 

Fir;». 81 to 88. — Typks of Impkkforatk Axirf 
Fi«r. 81, Blind rectal pouch near anal dimple; Fiic. 82, eame 
higher up; Fig. 8^3, blind rectal pouch high in the pelvis; <leep 
anal outlet; Fig. 84, rectum diMcharging into bladder; Fig. 8.‘>, 
three types of rectal fistula — perineal, scrotal, penile; Fig. 80, 
urethral; Fig. 87, reetum discharging into vaginal fourehet; 
Fig. 88, blind rectal pouch — anal opening joined to vagina. 
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3. Entire absence of anus, the rectum ending in a*blind pouch at 

varying distances from the perineum. 

4. Imjierforate iinus with fecal fistulas opening (a) into uterus 

and vagina; (b) into male bladder or urethra; (c) or on the 
surface of the body. 

(B) Imperforate rectum, with anus normally placed. 

1. Membranous obstruction of the rectum. 

2. Extensive obliteration or total absencje of the rectum. 

(C) Rectum and anus normal, but the ureters, uterus, or vagina 
emptying into the rectal cavity% 

(I)) There may lie also an absence of the large intestine, absence of 
a normal anus, and fecal oiiening at the umbilicus or elsewhere. 

Some one of these 
<lofccts occairs in aliout 


one in eight or ten 
thousand births (Eigs. 
81 to 88). 

It is very common 
for (his defect (o be 
overlooked at birth, 
especially if the anal 
(lim])lc appears nor- 
mal; and the early 
cvid(?ii('es of trouljle 
are only noticed by the 
absence of the usual 
(lis(*harge of mecon- 
ium, or an unusually 
full appearance of the 
child’s al)donien, with 
restless manner. The 
distention may not 
occur for two or thi'ce 
days, as there is little 



wind formed in the 


intestines, owing to 
the infant being always 
l)()rn with bacteria-free 
contents of the bowel, 
contaminated later by 
food or anal infection. 


Fig. 89. — M ai.foumation of An i s. 

Fntcnxleiim (hind-Riit) continued as a ta})erinK tortuous 
tube (a) aloiiK the raphe of the scrotum, and ending by a minute 
o])eninK dischurginR mpconium near the end of the penis; 
r, anal depression — imperforate (‘‘International Text-book of 
Surgery";. 


Children bom in this condition do not usually survive many days; 
restlessness, distention, and an inaptitude for food wearing out the vitality 
of the infant. Some children live, however, for several weeks. If not 
operated upon, the distention may increase to large proportions. 

If the occlusion is incomplete, the .symptoms may be less urgent, 
depending on the degree of occlusion, and rare cases have even gone on 
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to adult life, passing feces and urine through the bladder, urethra, vagina, 
or through a very contracted rectum or anus. 

Prognosis naturally depends on the form of occlusion. It is good 
when there is simply a incnibranous dia[)hragm between the rectum and 
the anal dimple; or when the rectum opens freely into the vagina. 

In all o})erative forms the mortality is high. Cripps^s table of 100 
cases gives 50 per cent, mortality. 


10 cases colori ()|KMictl in tlio groin . .11 died 

3 cases colon o|)ened in the Iomi.. . 2 

17 punctured from below .14 

8 coccyx resected . o 

37 |)erineal dissection and incision. .14 

14 communicated with the vagina. . 1 

3 miscellaneous .3 


7)0 died 


These statistics arc a fair presentation of the peril, though Anders 
reduces the moi-tality to 37 per cent, in all forms after operation. 

In brief, the condition offers to the sur- 
geon little opportunity for hope of accom- 
plishing brilliant or enduring results, even 
after the most ingenious and be?st tecdinical 
work. 

Treatment . — Operative work , then , 
has the following f)rocedures to offer: 

A temporary life-saving artificial anus 
may be made in cases where the anal dim- 
ple is indicated (or even where the peri- 
neum is unmarked), if the rectal pouch is 
full of meconium and (;an be felt to bulge 
in the i)erineum on straining. An admir- 
able illustration of the serviccableness of 
this, and of the difficulty of maintaining a 
permanently large anus, and the risk of 
final obstruction from stenosis is shown in 
a case illustrated by liryiint (Fig. 90). 
lor even this, the least difficult of the operative procedures, the 
sui-geon must have a good light, ample assistance to hold the child's 
perineum well uj) to view, and good retraction of the wound. Ether 
anesthesia is essential to good Avork. A median pei’ineal incision well 
back to the coccyx, followed by blunt dissection by finger or blunt 
scissor ends, will soon reveal the round end of the dark meconium-filled 
gut, if it is low enough for operative relief. If this is not found two 
inches inside the skin in the sacral hollow, it is unwise to proceed further, 
as the peril to the child from shock and the unsatisfactory nature of the 
resulting anus will not justify the work. Most of the cases of imperforate 
anus will be found to terminate in a low rectal pouch, but in the rest a 
fibrous cord will be the only tissue corresponding to the entire rectum; 
and occasionally the end of the sigmoid will be found floating free in the 



Fig. 90. — Dir.ATKD C 01 . 0 N from Sk<’- 

ONDAKY Stk.VOHIS AFTKR IVAllLY 

Offration for Impkrforatk 
Ani;8 CUryant). 
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abdomen among the other intestines, held only by a fibrous mesentery. 
In these cases further search would be hopeless, and the child should be 
])romptly given an artificial anus in the left inguinal region. This will 
save life and give the child a chance to prove its viability. 

Incidentally, the surgeon may well keep in view, and tell the parents, 
that most children with congenital defects have a natui*ally deficient 
vitality during tlleir infancy. Hence any attempt to perfect the restora- 
tion of the parts will be a menace to the infant until some years have 
gone by. For this reason it is generally wise to look upon all ciiscs of 
rectal defects as bad risks in surgery, and simply offer a well-made arti- 
ficial anus in the left inguinal region as, ah initio, the surgical procedure 
of choice. 

In later years, if the case Inis been one of jecal fistula into the perineum 
or genito-urinary tract, a long absence of fecal discharge except through 
the inguinal anus will allow the fistula to close by nature’s great law of 
stenosis of such defe(d.s. 

In view of the survival with such congenital defects, what surgical pro- 
cediii’c can be offered? Each ciuse must be a law unto itself, and excite the 
surgeon’s ingenuity. But there is no one defect which may not, with 
more or less pei’il, l)e overcome. 

The vesical fistula would seem to be most in need of repair, inasmuch 
as the feces contaminate the urine, and gas and dissolved feces may be 
passed for years without a fatal end. Nature is sometimes tolerant of 
such defects, and infection does not always luscend the ureters. 

Without specifying individual types of rvctovesicol defects, the surgeon 
will i)rocccd along the lines applicable to resection of the rectum by the 
coccygeal and sacral route. The lateral prone postuie — a long median 
posterior incision; exposure of the viscera by cutting through the leva- 
tor ani muscles; isolation of tbe rectum; dissection from the bladder 
(with a catheter g\iide in the bladder); freshening and suture of the vesi- 
cal wound; stitching the rectum down to the anus, or closing it entirely, 
or coime(fting it with a sacral anus, and leaving a wound partly open to 
heal by granulation — will most always bring about a cure. It is almost 
a sine qua non in such a case that the blaihler must immediately be drained 
by the perineal route, and must be irrigated daily with boric acid solu- 
tion for ten or twelve days. 

Urotropin, grs. v, t. i. d., will further purify the contaminated bladder 
urine, and insure siu'cess. 

In female children the rectal defect opens most commoidy at the outlet 
of the vagina at the fourchet. This admits of good repair, ])Ut the ulti- 
niate result, its far as continence of feces goes, is rarely good. 

The perineum should lie split through fi*om the fistula to the coccyx, 
the fistula dissected up to the sacral portion of the gut, which is then 
loosened from the vagina and pelvis, and brought down to the correct 
anal position, where it is opened and sutured. Afterward the perineum 
is repaired also by suture. 

Most all such artificial ani give a trumpet-shaped anus without sphinc- 
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teric action, the muscular innervation is defective, and admits of easy 
prolapse of mucosa afterward. 

Wounds of the Rectum and Anus. — ^These may be either emer- 
gencies or produced by surgical mishaps. The weight of the body 
in falling upon sticks, picket fences, iron rods, the handle of a hammer, 
a portion of a broken crockery chamber-pot, or the violent thrust of an 
animars honi, a cane, or an umbrella, will occasionally cause penetration 
of the anus, or of the ischiorectal tissues and the rectum ; while the violent 
use of a stiff rectal syringe or a bougie in dilating a stricture may e^isily 
penetrate the tender wall of tlie upjier rectum. Many such cases ai*e within 
the experience of most surgeons, and one soon realizes tlie liability to 
and the gravity of infection in these (;jjscs. 

The wound does not usually penetrate the peritoneal cavity or the 
bladder, but it may do cither or both, and in the case of a fall upon sharp 
objects it is the fimt duty of the surgeon to make prompt examination 
under anesthesia, with gi-eat thoroughness, if there is shock or evidence 
of hemorrhage. It is just as necessary to be prompt and thorough in 
treating with a cjise as it is to insist on the prompt treatment of a com- 
pound fractuie under ether, no matter how small the skin defect. The 
concealed and easily infected nature of the part injuretl demands early 
cleansing and drainage. 

Stretching of the sphincter, with drainage of the rectum by a rubber 
tube wrapped with iodoform gauze, after insj)ection of the mucous mem- 
brane, luid cleansing or packing any small internal lacerated wound, will 
prevent the otherwise inevitable perirectal infiltration due to confined 
gases and feces. 

If there is any reason to suspe(;t peritoneal infection,— indicated by 
abdominal tenderness, rising temperature, vomiting, restlessness, or 
shock, or by discovering that a blunt instrument passes through a rent in 
the anterior rectal wall, — it is the imperative duty of the surgeon to open 
the abdomen suprapubically and explore the pelvic pouch by sponges 
for evidence of soiling; and if this is found, to wiush the nearby coils of 
intestine with normal salt solution; cleanse the pelvis likewise and drain 
it by tube and gauze passed out of the pelvis, through the rectum and 
out of the anus. 

Stretching a high rectal stricture by a hard bougie carries a consider- 
able risk of piercing the diseiused wall, and may be followed by abscess 
and pyemia, if it does not enter the j^eritoneum and produce peritonitis. 

L(W€ration of the rectal wall by violent pressure of childbirth carries 
little risk of infection, owing to the rectovaginal septum being tom 
through and the best drainage established. Repair is admirably effected 
by perineorrhaphy. 

The author was recently called to the country to operate on a child 
of three years for acute ])eritonitis, supposed to be from appendicitis. 
On narrating the history the mother said the child had complained of 
stomach pain, for which she gave an injection into the bowel, with the 
child laid across her lap, using a hard-rubber rectal tube of adult size. 
The child struggled violently, but the mother attributed its resistance 
to dislike of the enema. 
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Peritoneal distention and fever followed, and when operation was 
performed the enema was found in the peritoneum. 

Foreign bodies in the rectum contribute a weird chapter in the 
surgery of this part. The surgeon is called upon to remove either 
objects swallowed, which have passed through the entire alimentary 
canal without injuring it, and then stuck above the anal sphincter, or 
objects which have been introduced into the rectum from various motives. 
Perhaps the most common motives have been to relieve pain of hemor- 
rhoids by internal pressure, to hold ba(;k piles or prolapses of the rectum 
and stop hemorrhage, to satisfy a prurient sense of unnatural pleasure, or 
to arrest a continuous itching of the anus. 

In one remarkable case of Thorndyke^s, of Boston, a sailor had in- 
geniously practised relieving his occasional retention of urine by crowding 
a blunt bottle up the rectum, and thus assisting his bladder to evacuate 
itself. On one occasion he sul)stituted a long, smooth stone, which 
slipped from his grasp and nearly lost him his life, its it perforated 
the peritoneal cavity, and wjis removed from among the intestines by 
laparotomy. 

The narrative of the variety of objects so discovered sounds like a 
Munchausen talc. Objects smooth and rough, sticks, bottles, eaue ends, 
crockery, cups, metal objects, and stones, are but a few of the objects 
found. Their use is often concealed l)y the patient. 

Treatment. — ^Thc ingenuity of the surgeon will be taxed to remove 
these without further injury —whether it be an opeti safety-pin, a large 
smooth object, or a stick or bottle. The sphincter closes over it and it 
will be usually necessary to anesthetize the patient and stretch the 
muscle. Extraction of most foreign bodies Avill be facilitated by a bent 
loop of heavy wire (telegraph wire), l)ent hook fashion at its end, aided 
by good anal retractors and by lithotomy forccf)S which have a smooth 
wide bowl, applied like obstetric forceps, preventing anal injury during 
extraction. 

Few foreign bodies result in grave danger, though inflammation and 
abscess may extend into the ischiorectal fossa. 

Inflamination of the Rectum and Perirectal Spaces. -Catarrhal, 
ulcerative, or infected inflammation of the mucosa of the rectum (proctitis) 
is a not uncommon affection in mild degree, but it may become chronic 
or may e.xtend to the perirectal tissue and menace life. 

In children its origin is usually mechanical, from causes such as pin- 
worms, or the persistent use of glycerin or irritating sui)positories or 
severe enemata; or it may be the final stage of a dysenteric enteritis. 

In adults its simplest form may be seen in irritation of the rectum 
after prolonged use of nutrient enemata, and in severer form from dysen- 
teric infection, or gonorrheal, syphilitic, or bacterial inflammation. 

The presence of hardened scybala long retained and irritating the 
‘Octal wall, even to ulceration; the presence of small rectal polypi; 
•denomata, or ulcerated hemorrhoids, producing by their presence a 
onesmus, congestion and catarrhal inflammation; oi* infection through 
ancerous growths with loss of mucous membrane; — and finally the 
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cellulitis following infected wounds, traumatic or surgical (including those 
produced from within by spicules of bone, oyster-shell, pins, husks of 
cereals, or hard bits of fecal matter pushed through the mucous wall after 
being entrapped in follicles or normal folds), are some of the causes of 
inflammation requiring surgical care. 

The symptoms of the catarrhal or ulcerative type are those of dysen- 
tery: constant tenesmus with squirts of thin mucus, a little thin feculent 
matter, and streaks of blood; general distress of mind and body, with 
neuralgic pain in the pelvis, bladder, and down the thighs, often producing 
considerable loss of flesh, inaptitude for food, and disablement from work. 

Speculum examination shows abundance of tough mucus (dinging 
to red, inflamed mucous membrane, and in places loss of epithelium, or 
small patchy ulcers, which bleed easily on swabbing. There may be a 
streptococcus infection with the formation of false membrane, which may 
be thrown off in sheets. Kven diphtheritic membrane has l)een seen 
lining the canal. 

Treatment. — ^The treatment of these types should l)e cleansing, anti- 
septic, and soothing. Doubtless all are more or less infected by bacteria 
in a state of iictivity and unwonted virulence. Hence the first local 
application should be directed to their control. Nitrate of silver solution 
(10 grs. to the ounce), swabbed on the surface, has stood the test of years 
better than any of the severer bactericides. 

Following one or more such applications, irrigatiem of the whole 
rectum twice daily by warm boracic acid in a half-strength saturated 
solution will do more to quickly and permanently quiet the inflammation 
than any other mild antiseptic. In addition to this, a four-ounce demul- 
cent flaxseed enema (5ij whole flaxseed boiled in a quart of water), to 
which is added ten drops of laudanum, will put the rectum at rest. The 
retention of this will depend on making brief gentle pressure on the funda- 
ment, until the oquilibrium of the sphincter muscles has been establishedi 

In severe ulcerative proctitis one or two applications of nitric acid 
on a cotton swab to the ulcerated surface will usually cure when nothing 
else will. 

Once the infection has penetrated to the perirectal cellular planes, 
we have to face miatomic factors which must be understood in order to 
combat the tendency to pelvic and systemic invasion. 

Granted that infecition has escjaped through the broken mucosa, it 
enters cellular planes which are so loose that this layer moves more or 
less freely on the muscular. The escape of septic material, therefore, 
is along a plane in the anal part outwani into the rectal fat; while above 
the internal sphincter it spreads into the pelvic r(x;tal space, and thence 
breaks through the levator ani muscle and invades the ischiorectal fossa. 

Ischiorectal abscess announces itself by weight and aching in 
the pelvis, and tenderness in pressing about the anus, with coincident 
malaise for two days. Then a chill, sharp fever, 103° to 104° F., dry 
tongue, headache, backache, and painful defecation. Examination shows 
a characteristic bulging at one side of the anus extending to the ischium. 
It thiobs and is most tender. 
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It is a waste of time to apply ice or poultices. If the cfinfinecl septic 
pus is not evacuated, the tendency is to spread into all the fat and cellular 
tissue, which becomes necrotic, and it is not uncommon to observe a 
large purple swelling of the nates, which, when evacuated at last, gives 
exit to foul gas, masses of gangrenous tissue, and stinking pus, which 
continues to flow for houi-s. 

The patient has already l)e(!ome pyemic and may readily die from 
sepsis, though, usually, operation quickly turns the tide in his favor. 

Incisions have to l)e extremely liberal, as in all citses of septic cellulitis. 
A four or six inch cut parallel with the median line will suflicc, and if 
necessary one on the opposite side when it has crossed the raphe, as it 
may. Thorough irrigation of (he cavity, and light iodofoi-m gauze pack- 
ing with one or two drainage-tubes, lcad-i)oncil size, put deep into the 
fo.s.sa, will give piompt relief. 


I would hei-e emphasize the grave error too often committed, of using 
hydrogen peroxid in these loose ti.ssne infections Jis a purifying tigent. 

It is a dynamic foiee, 

jiushing the infection in- ~ 

(o hitherto uninvaded 
spiu-es by the gas liber- 
ated in (he deeper parts 
under confinement, and 

should never be used ex- \\ i/ i 

ccpl on open surfaces. ^ 

Fistula in Ano.- ^ 

Most al)scesses about the jL J n llr 

rectum and juius, after 

evacuation, heal, up to a ^ ^ ^ 

point, l)ut, unlike Khj. oi. — F ihtula in Ano. 

those in any other part of , 1 a*!*! 2, Usual fi.stula in ano; 3, ooin])!ctc fistula, both 
Ill sphmeterH; 4, incomplete internal fit*tula; 5, incomplete 

tlio l) 0 (ly, leave an un- e.xtemal fintula. 
healec 1 (channel lead i ns 


l and 2, Usual fi.stula in ano; 3, ooin])lctc fistula, both 
lincters; 4, incomplete internal fi.stula; 5, incomplete 


e.xternal fintulu. 



It may take one of several forms, according to its outlet. The outlet 
uiay be on the skin within one or two inches of the anus, according to the 
distance pus has burrowed; and the internal oiiening may be just within 
I he anal margin. Or, with a similarly placed outlet, it may open into 
>hc r-octum above the internal sphincter. It may open between the 
•''phincters and burn)w upward or downward with no other opening 
(hlind internal fistula); or it mayoprai outside and burrow up and down 
an internal orifice. Thus we may find comjdete fistulas where there 
's an opening within and without, and incomplete, where there is but 
'Wie opting, either within or without. 

Agmn, we may have the horeeshoe fistula with several openings on 
'e skin, connecting by tortuous subcutaneous channels, all leading to 
''lie opening internal to the anus. 



126 


SUUGEllY OF THE RECTUM AND ANUS. 


A fistula is often seen commiiniciiting between the vagina or vulva 
and the rectum, and at times opening from the rectum into the bladder. 

The vast majority of fistuhis open internally between the two sphinc- 
tei-s, and undoul^tcdly originate in the small ulcer commonly found be- 
tween the sj)hincters. In such cases an exploring probe pjusses from the 
skin opening into the anal portion of the rectum. 

The obstinacy of these fistulas to undergo spontaneous cure depends 
on the incessant n: ability of the parts, and on two factors which are more 
constant, namely, the escape of material from the ])owel into them, and 
the presence of a funnel-shaped upper oj)ening where the mucosa cicatrizes 
into the fistula, thus defeating the normal law of closure of stenosis after 
granulation. 

Fistula in ano often persists for many years with little annoyance 
other than a slight soiling of the linen. Occaisionally, however, the 
external opening closes and a repetition of the original ischiorectal 
abscess takes place. 

In consumptives the type of fistula differs little from others except 
in sluggishness and gray tuberculous-appearing grtmulations. Less than 
a generation ago it was considered beneficial for a consumptive to have 
an uncured fistula; this was a relic of the fetish of an established seton 
or running sore in scrofulous cuises. It is now universally regarded as 
better for the tuberculous fistula to be cured. 

The symptoms of internal fistula are, persistent itching and a gnaw- 
ing or crawling feeling within the anus, without pain. Examination by 
speculum in a good light will sometimes show a little pus appearing on the 
mucous membrane, when pressure is made outside. But more often 
anesthesia, rectal dilation and inspection are needed definitely to show 
the pocket, which will be found to be a normal crypt with a submucous 
channel which must be widely cut. 

Operation. — In the vast majority of fistulas the surgeon passes a 
probe director from the skin opening into the rectum between the two 
sphincters, and with a knife (uits all the skin and anal mai'gin raised on 
the director. This means division of the external sphincter, which does 
not matoi-ially weaken the muscular control of the bowel. The cut tis- 
sues should be packed with a little strip of iodoform gauze for a week, 
to prevent bridging over and reproduction of the fistula. It is often 
sufficient if the finger is merely passed along the cut every day or two to 
prevent premature surface healing. 

It is a much more serious matter, however, to cut both sphincters, 
which often results in inconvenience which makes a patient suffer mor- 
tification and discomfort for life, and may require a difficult })histic 
operation to repair. Hence the surgeon resorts to every possible exi)e- 
dient before cutting both sphinctem. 

He may sometimes cure these deep fistulas by thoroughly stretching 
the muscles under anesthesia, then curetting the fistula most thoroughly, 
especially at its upper part, scraping out the ingrown mucous funnel — 
syringing out the canal — until it may be considered clean and fresh. 
Then by inserting into the rectum a rubber tube wound with iodoform 
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gauze, so as to make a plug an inch in diameter which will dornpress the 
walls of the sinus, he may cause adhesive closure which will be pei-manent. 
Much depends on thoroughness, and on preliminary catharsis for three 
(lays, with complete constipation and light diet for a week to ten days 
after operation. An opiate may occjisionally be needed, but gas escapes 
througii the tube and patients suffer no discomfort. 

Ill relaxed sphincters or those which have been destroyed by deep 
cutting, two exj)C(lients are at command— the submucous injection of 
wax, after (iersuny’s method, or a plastic repair, as in perineorrhaphy. 

The wax injection must lie made with every clean precaution and will 
produce a dense substitute wall for the space occupied by the muscle, 
giving a firm resisting dam, and thereby assisting the remaining por- 
tion of muscle, which is still active but inadequate. 



Fic. 92 . — Operation for Fistula in Ano (Fowler). 


Gersuny^s Method . — The wax and vaselin being compounded to the 
!*ight consistency is kept fluid in a Pravaz syringe immersed in liot watci*. 
I'lie needle for this is used on another syringe to inject a half dram of 
w(‘ak cocain or novocain solution into the cellular j)Iane underlying 
die anal mucous membrane and to withdraw most of this to demonstrate 
diat the needle is not inserted into a large venous dilatation. If the fluid 
Jcturns without much blood, the wax-filled syringe is now screwed on 
ind a dram or so is forcccl into the space and modeled flat by digital 
l>ressure. 

The plastic ojm'ation consists in marking an outside marginal cut on 
he cutaneous border, and dissecting up an unbroken tube of mucous 
iiemlu’ane covering the outlet. This lays bare the ends of the sphincter, 

' ud a series of retention sutures to last ten ilays will bring them in apposi- 
lon ius the V-shaped cut is closed. Two silkworm-gut stitches, as in 
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perineorrhaphy, will hold sufficiently. A small pencil-sized rubber tube 
wrapped about with a single layer of iodoform gauze may be inserted in 
the rectum as a safety-valve for ‘escape of gas, and to permit introducing 
an enema after ten days. 

I.arge rectovaginal or rectovesical fistulas have frequently been cured 
by a plastic operation as follows: 

In the redovcujinal fistula the patient is placed in the lithotomy posi- 
tion, the sphincter stretched, and a circular incision made at the muco- 
cutaneous junction. The mucous membrane is then dissected up by 
blunt scissors, showing the sphincter muscle, and is to be separated well 
up beyond the opening into the vagina. The edges of the latter are then 
freshened and sutured on the vaginal mucous surface. The dissected 
tul)e of rectal mucous membrane is then drawn domi and stitched to 
the skin by continuous catgut stitch. The rectal gauze- wound tube is 
inserted to make pressure and induce adhesion of the new tissue layer, 
and to protect the outer line of sutured skin. On the fifth or perhaps 
the fourth day the union is complete. 

In the rectovesical fistula a perineal incision is made in front of the 
prostate for irrigation and catheter drainage. Then, the sphincter being 
stretched, the walls of the opening can be cut freshly and sutured on the 
rectal side firmly. It is possible to make even a separate catgut suture 
of the bladder wall, and a separate one of the rectal wall. Success will 
be insured if tension is taken off both by catheter drainage, and if boracic 
acid irrigation of the bladder be maintained for a week. The rectum 
must be put at rest by the gauze-woimd rectal tube and by opiates. 

Fissure in Ano. — A small ciwk in the folds of the anal margin, 
partly or wholly in the grasp of the sphincter, may be made l)y scratching 
of harsh fecal matter, or by undue stretching during the passage of un- 
usually large constipated movements. For some unknown reason such 
scratches will occasionally remain unhealed for a few days, and then, 
owing to indurated edges, the depth perhaps to\iching the sphincter muscle 
fibers, and entrapping a terminal nerve-fil)cr, on its granulating surface, 
there ensues a series of mishaps which prevent its natural healing. Most 
of all, the sphincter reflex keeps the outlet guarded so as to induce con- 
stipation from sheer indisposition of the patient to bear pain. This 
gives doul:)le aggravation from scybalous movement. Then the nerve- 
end becomes inflamed and pain extends to the spinal system, impairing 
the patient's health. Induration of the biise of the crack produces a 
hard ulcer which when stretched cracks and bleeds more easily. A 
chronic infected tender fissure at last is developed which endures for 
months or years, and frequently wears out the nerves and constitution 
of even strong patients. A neurasthenic, anemic, emaciated wreck of 
humanity may be at last the outcome of a small fissure. Such is the 
picture of the worst results of spinal reflexes from an irritated fissure. 

On the other hand, a persistent fissure, even if of larger size, may 
remain unhealed for months, merely because of the incessant play of the 
fibers of sphincter muscle underlying it, and give little pain, though 
occasionally bleeding. 
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Women of neurasthenic tendency and false sense of ^modesty will 
conceal the anal trouble or refuse examination until the observant prac- 
titioner disarms them by wisely suggesting that nothing is indelicate 
that is necessary/' Digital exploration is often the only thing necessary 
in examination, for the extremely tight sphincter ani and the shrinking 
patient immediately tell the story. 

The cure of fissure is accomplished in one of three ways. The best 
and simplest way is by dilatation of the sphincter under anesthesia. I have 
not found nitrous oxid gas generally useful, as the patient stiffens the 
thighs and abdominal muscles immediately on experiencing a reflex from 
the ulcer; thus defeating the best intended effort to stretch enough to 
completely cure. 

Ether gives perfect relaxation. With the patient in the lithotomy 
position the operator introduces one finger, then two, then both thumbs, 
and by kneading motion causes general stretching of sphincter fibers, until 
the thumb surface presses the tuber ischium on each side. An opiiim sup- 
pository (i gr. aqueus extr.) is left in the rectum and in a few moments 
the patient is out of ether. 

If the patient refuses anesthesia, then the surgeon settles down to 
patiently conquer the pain by 2 per cent, cocain, eucain, or novocain 
solution applied to the outer part of the fissure, then deeper and deeper 
until it is benumbed. Then a solution of nitrate of silver (20 grs. to 1 
ounce) is applied to the ulcer. Some even draw a solid stick of silver 
nitrate along the fissure. This is repeated two or three times weekly 
with persuasive efforts to dilate by smooth steel sounds, whi(jh, in time, 
will accomplish all that is necessary. 

If the fissure can be numbed enough by cocain, a drop of the same can 
be inserted into the base of the sore by a hypodermic needle, ixnd a 
knife can be drawn along the base, cutting into the muscle enough to 
break the continuity of the underlying muscle-fibers. By one of those 
methods the most intractable and painful fissure can be cured. 

Ulcers of the anus and rectum are either simple, tuberculous, 
syphilitic, or malignant. 

Any of these may be found at the margin, or in the grasp of the anus, 
or higher up on the rectal wall. The simple variety may begin at the 
anal margin as a fissure or within the rectum; it may be dysenteric or 
amebic. 

The term dysenteric may be well used to include varieties of infecited 
ulceration (such as are not included in tuberculous or syphilitic, although 
the latter are specific infections). Many of these are associated with 
mflammation of the colon mucosa, and are of short duration, representing 
abrjxsion and loss of superficial epithelium rather than deep ulcers; but 
accompanied by exfoliation of sheets of lymph with epithelial cells cling- 
ing, and with discharge of blood from underlying bare surface. This 
type heals without apparent injury to the tissue. 

Yet any of the infected type may, at different stages, be represented 
»jy shallow abrasions; small, follicular, worm-eaten ulcers, undermining 
'he mucosa; or flat, wide, punched-out erosions. If by chance they 
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may be caused by scratching of rough food particles, by mechanical 
irritation of chemicals (injection of mercury bichlorid, carbolic acid), by 
erosion of varicose hemorrhoid surfaces, or by pressure of hard scybala 
packed into the ampulla, or even a traumatism from injury or surgical 
effort, they are quickly infected by the intestinal bacteria, and at times 
persist, though prone to heal naturally. 

The amebic type are prone to pemist. They are shallow ulcerated 
surfaces, characteristic of cases of tropical dysentery transplanted to 
cool climates, and are one of the causes of hepatic abscess. 

The amebas are directly transported by the hemorrhoidal veins to 
the hepatic system. The surface of these ulcers, as well iis the abscess 
of the liver, yield living amebas, readily found under the microscope. 
Careful inspection of the rectum by a well illuminated speculum will give 
the surgeon a chance to apply nitric acid on a cotton swab to each ulcer, 
which with rectal irrigation by warm boracic acid solution will quickly 
cure the case. 

Tuberculous ulcers are produced in tuberculous patients by auto- 
inoculation by sputum, the tuberculous bacilli being pressed into follicles 
and abrasions. These with associated pyogenic bacteria soon produce a 
penetration into the submucous cellular plane and beget small, sluggish 
abscesses which spread up and down from their origin, and when opened 
give tuberculous fistulas. This type of ulcer is occasionally multiple, 
and often gives no pain, but yields a purulent surface discharge and oc- 
casional streaks of blood. It may, however, be very extensive after long 
development in tissues of slight resistance, when they show a more foul 
and sloughy character. 

Patients suffering from tuberculous ulcers are not generally in good 
condition for extensive surgical treatment, and while much more can be 
done under anesthesia, they must be considered as bad surgical risks. 
Hence patience, local cocain applications, and rectal irrigation are among 
the most helpful agehts of relief. 

The tuberculous ulcers may extend from one end of the colon to the 
other when only the rectal ones may be in evidence. Hence the per- 
sistence of a chi’onic colitis with emaciation, out of proportion to the 
visible ulcei-s, will warn the operator not to expect too much from treating 
only the rectal ulcers. 

The sluggish fecal current from the caput coli to the anus gives oppor- 
tunity for invasion of the bacilli in any part of this tract, but naturally 
with greater frequency in the lower end, where traumatism of hard fecal 
matter is more common. 

The treaiment of chronic tuberculous ulcers of the rectum, therefore, 
may well be combined with that of those higher in the colon — by rectal 
irrigation. 

In this form we have most important and efficient help in the use of 
two methods. First, the irrigating tube, which need not be long, which 
is placed just within the anus and by a gentle flow of warm salt solution 
allows flushing out the entire descending and often the transverse and 
perhaps the ascending colon, after which a boracic acid solution is allow^ed 
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to flow in and out, which medicates the canal and has grea? healing pro- 
perties. • 

We have in a simple surgical procedure an opportunity more per- 
fectly to flush the colon from end to end. This consists in establishing a 
small artificial fistula at the caput coli, — easily done under cocain anes- 
thesia, — and persistently flushing the colon from there to the anus daily 
for weeks. 

This method was inaugurated by Gibson for treatment of tropical 
dysentery, and has proved a great boon. Weirds modification by irri- 
gating through the appendix, which is left in the wound permanently, 
has much advantage. 

Syphilitic ulcers are uncommon about the anal margin, in either the 
primary or the secondary form. Under the term syphilitic one may include 
the venereal chancroid, for simple description's sake. This is not as rare 
as the Hunterian chancre, and in women is said to be present sus frequently 
as once in nine cases, while in men it is hardly ever seen. The anal 
chancroid is probably an auto-inoculation from the primary nearby sore. 
Its presence inside the rectum is extremely rare, but has been known to 
produce a phagedenic type of ulcer, with sloughing of the rectal wall. 

Medical literature does not yield any ctuse of true primary venereal 
sore inside the rectum. Nevertheless there are secondary patches at 
the anus, and tertiary ulcers within, which are true syphilitic disease. 
Mucous patches arc common, and present a wet, swollen, foul, gray, 
secreting surface, which by resison of the confined space and contact with 
the opposite side of the anal skin usually engender hypertrophic changes 
of condylomatous type, often making large, damp, wart-like growths. 
These latter are hardly to be distinguishetl from verruca condylomata 
of non-malignant type, unless the mucous patch can be easily identified, 
or others in the mouth or vulva demonstrated, or unless early syphilis 
can be proved. 

The pronencss of surgeons to pronounce certain ulcers of the interior 
of the rectum, not otherwise accounted for, to be of probable syphilitic 
origin is not borne out by the fa(?ts. Until a specific lesion of the disease 
or microscopic charac^ters (spirochacta) can be demonstrated, more con- 
servative statements must prevail. Incidentally the administration of 
anti-syphilitic treatment rarely adds to the efficiency of local treatment 
in curing them. These points are rightly defended by Kelsey from ex- 
perience and conscientious study of the subject. 

Malignant ulceration of the rectum can resemble other types in 
its early development. No doubt the development of adenoid types of 
growth when early ulcerated, as often hapi)ens, from devitalization and 
disintegration of the central parts, produces an ulcer which may closely 
resemble the tuberculous. In either case (we will suppose an ulcer of the 
size of one's thumb-nail) there will be a destruction of the central growth 
and either a raw bleeding surface (if it be malignant), with heaped-up 
red granular base, hard lumpy edges, and ragged mucous membrane, 
with some sanious pus secreted by its surface, or (if it be tuberculous) a 
gray sluggish base with flatter and softer base and edges, not bleeding or 
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secreting pus. Possibly the caseation of deposits of tubercle which pro- 
duced the broken-<lown ulcer may have spread so as to undermine the 
mucous edges, and some suppurating channels may have formed. 

Malignant ulcers involve submucous areas, usually, and a hard, con- 
densed, movable plaque of growth will be felt by the finger if it l)e localized 
on one side, or, if the ulcer surroimd the lumen, as most do, there will be 
felt a raggetl cylindric mass, always narrower than the lumen of the bowel, 
and edged above and below by a fringe of loose tabs of membrane turned 
away from the ulcerated surface — ^very much as the serous lining of the 
artery turns away from the furrow cut into the inner coats by a tight 
ligature on the outer side. 

A hard-edged malignant ulcer will often encroach on or be in the 
gi'asp of the sphincter, and be associated with other non-ulcerating 
adenomata of the same character at points above within reach of the 
finger. At the anal margin there will be a protrusion of part of the ulcer, 
in time, with swollen tabs of mucous membrane, while above the sphincter 
the gn)wth will have the tendency to expulsion by oft repeated rectal 
impulses. 

Both these types, however, will have the hard base and raised, red, 
bleeding and secreting edges, and usually much less pain, to distinguish 
them from the more frequent anal ulcer previously described. 

The treatirmU of malignant ulcera must be on radical lines, which will 
be described under cancer of the rectum. 

Strictures of the Rectum.— Any chronic ulceration or inflam- 
mation of the mucous membrane of the rectum may in lime result in 
a narrowing and closure of the lumen of the bowel. It has long been 
a disputed point, still far from being settled, as to the most prevalent 
causes; sj'philis in its third stage and chancroid having been most com- 
monly ascribed as a cause of the deep, hard, fibrous masses extending a 
finger-length up the bowel. Yet it is undoubtedly true that in the great 
majority of such strictures no suspicion of that disease can be had. Hence 
Kelsey and some others discard that bugbear and refuge of ignorance, 
and prefer to consider a chronic proctitis of simple type as more correctly 
an 2iscribable cause, when no other is clear. 

A stiuly of some cases will reveal preceding accidental ulceration, or 
an operation for hemorrhoids unskilfully done, or a histoiy of desquama- 
tive dysentery with probably phagedenic ulceration. But after excluding 
these there remains a class of dense-walled, tight strictiu’es, through which 
the finger passes with difficulty, smooth lined in some parts, ulcerated in 
othere, occasionally bleeding a little, conical shaped and narrower as the 
finger g(»es inward. The anus is often relaxed and trumpet-shaped, 
owing to the inflammatory infiltration of the sphincters, which have long 
been out of use, owing to the narrowing above. 

The remains of the rectum seem to be a narrow tube of dense fibrous 
structure, movable often in the sacral hollow, and resembling similar 
stenoses in other parts of the alimentary canal. It closely resembles 
pyloric stenosis in the neighlxirhood of gastric ulcers, in all its qualities, 
and both have an associated infiltration, inflammatory and cellular in type. 
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We see, similarly, in the mucous membrane at the proximal end, or 
along the lumen of the appendix, typical stenoses, with fitesociated hyper- 
trophied walls and loss of columnar epithelium, due to purely inflamma- 
tory and usually purulent ulcerative type of lesion, taking years to develop 
into a stricture sufficient to produce obstructive stenosis and involve 
the patient's health. These are much more frequent than strictures of 
the rectum and have never been challenged as being syphilitic? in origin. 
The ground taken by Kelsey, therefore, is to be considered as the most 
logical and humane. Opposed to this has been the advocacy of Matthews, 
Allingham, Cooper, and Edwards, that gummatous inflammation con- 
stitutes the majority of precedent conditions of stiicture, for which view 
there seems little definite evidence. 

By far the most common cause of strictures, however, is malignant 
growth, annular cylindric carcinoma with symptoms always slowly 
cumulative. The patient complains of alternating diarrhea and consti- 
pation, with mucus and blood occasionally. As later symptoms, small 
liquid stools, never large moulded ones, are the most universally acknowl- 
edged evidence, often brought out by questions of the surgeon, Ijecause 
the patient has become so used to taking medicine every night that it 
has been overlooked that normal stools arc unseen. If the stricture is 
low down there will be tenesmus; if not, the patient may be unaware of 
desire to strain, or freciuent stools, or even sense of weiglit and aching in 
the pelvis. 

Examination by the physician will best detect a stricture, of whatever 
type, by pla(?ing the patient on the side, when the index-finger will reach 
nearly to the sacral promontory, and by (conjoined pressure of a hand 
over the bladder the upper rectum can be crowded down upon the finger. 

If evidence of stricture is strong, but nothing can be felt, the illumin- 
ated cylindric proctoscope, used in the knee-chest posture, will detect 
an annular constriction which may be far beyond the finger's reach. 
Many prefer to explore by a conical rectal bougie, but if the practitioner 
has limited experience he will find difficulty in passing this in many cases 
past the fold of the rectosigmoid juncture, and will suspect a narrowing 
when it does not exist. The hollow soft-rubt)er bougie should be used, 
with a syringeful of oil thrown into the upper rectum through it, to 
straighten out and lubricate the folds. 

Treatment. — Operation on the rectal stricture consists in conservative 
use of bougies; in radical use of the knife; in resection of the stricture if 
dense; or, of anastomosis of the sigmoid into a point of rectum below 
the stricture when the latter is high. 

Bougies are sufficient if their use can be maintained at intervals for 
years. If omitted, re(!ontraction is inevitable. On the other hand, some 
cases are aggravated by dilatation, and bleeding and increased proctitis 
result. Such cases must be contented with slight dilatation at long inter- 
vals, or submit to operation. 

Several times I have had patients with long-standing strictures, 
not more than a finger-length from the anus, use at regular intervals 
a bougie which I consider as safer and perfectly efficient, consisting of 
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an ordinary wax candle, smoothed and shaped cori’ectly at the end by 
heating. This is inexpensive, clean, and easily managed by the patient, 
who will be more etisily persuaded to use it, as he considers it less of a 
surgical instrument. 

If the stricture be low in the pelvis, posterior proctotomy (Vemeuil) 
will give relief, a blunt-endcd, heavy, straight bistoury being carried 
through the stricture and forced backward as it is withdrawn, so as to 
completely divide everything down to the bone, including the sphincters. 
Temporary incontinence results, but with return of stenosis and healing, 
a far more advantageous condition results. There is no bleeding to be 
dreaded which packing with iodoform gauze on a gauze-w^ound tube will 
not control. Malignant strictures will be resected as described later. 

A high stricture which cannot be dilated safely (though many of them 
can be) may be circumvented by turning the sigmoid rectum down into 
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the cul-de-sac of the pelvis, having first opened the abdomen in Tren- 
delenburg’s posture, and displaced other intestines from the pelvis (Fig. 
93). Then by Murphy's button, anastomosis creates a small opening at 
its lowest point. If there is sufficient space between the stricture and the 
anastomosed point to permit of a later enlargement, the two portions of 
gut may be stitched together above the anastomosis, and when the button 
has come away a clamp may be inserted per anum into the opening, grasp- 
ing the atljacent layers of bow^el wall, and crushing them so as to make the 
requisite slit opening instead of merely the aperture of the button. 

Prolapse of the Rectum and Anus. — ^There is a popular expression 
of sufferers from piles that “the bowels come down." This expression 
is suggestive to the patient of what actually happens in true 'prolapse of 
the rectum. But in hemorrhoidal prolapse there is only a slipping of 
the mucous membrane on the muscular coat of the bowel. 
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The term prolapsus ani may include not only the slipping of the 
mucous lining of the lower rectum when hemorrhoidal tMmors are forced 
out and drag the inner coat with them, but a considerable number of 
cases where the healthy anal mucous lining is extruded in a ring, as is 
normal to some animals at defecation, notably the horse, and which 
returns immediately after. Here the loose connective tissue holding the 
mucous to the fibromuscular coat is such an open network that they are 
feebly held together. 

The term prolapsus recti includes much more and presents an entirely 
different picture. 

The entire rectum is turned inside out, as one would turn a coat- 
sleeve, and presents a rosette of mucous membrane outside the anus, 
which after many des(^ents becomes larger and larger, creating a true 
hernial bag of peritoneum and rectum, containing some of the pelvic 
viscera. 

Appreciation of the anatomic fact can be had only when we recall 
that the rectum is a large pouch loosely attached to the sacral hollow and 
feebly suspended to the upper sacrum, by a mesentery, capable of the 
utmost relaxation under strain. 

What really prevents nonnal descent of the rectum is the fibro- 
muscular floor of the bony pelvic frame — the levator ani muscles, which 
hold the viscera as in a sling. The outlet of this in the adult pelvis is the 
anal muscular canal, which has an axis pointing forward and upward, 
in a line wlikdi would emerge at the navel, and therefore nearly at a right 
angle with the sacral curve, which may be taken to represent the direcjtion 
of extruding force. Practically, then, the musculature of the pelvic anus 
is designed in healthy adults to prevent any mishai) siudi {is occurs in the 
disorder we arc speaking of. 

In children, however, ive have a shallow sacral curve, and loose net- 
work of tender areolar tissue stretching with great ease, and a young 
muscular development which under the weakening influence of disease 
and malnutrition gives way readily, and allows the easy descent of the 
bowel through the anal outlet. 

Hence we see the great majority of cases of prolapse of the rectum in 
children of two, three, or four years, who have either been subject to 
prolonged whooping-(;ough, or weakened by diarrhea with tenesmus, 
and forced to use a vessel in defecation in the sitting posture, instead of 
the napkin while lying down; the prolapse, once occurring, stretches the 
already weakened muscle, w^hich with the coincident wjisting of peri- 
rectal fat allows the trouble to pei-sist for a time even after health has 
been regained. 

The unsightly rosette of mucous membrane often becomes an elongated 
and flabby tube several inches in length, soft, velvety, slimy to touch, not 
usually painful, but becoming so if long exposed, and swelling and bleed- 
ing if not reduced. This represents the entire rectal tube turned inside 
out. 

In adult life we see the same condition much more rarely. It is about 
equally common in men and women. In men it is secondary to the 



136 


SURGERY OF THE RECTUM AND ANUS. 


prolonged straining of constipation and hemorrhoids, or diarrhea and 
general weakness with incontinence; while in women it is more often 
seen as a sequel to lacerations of the sphincter in parturition, or in old 
enfeebled paralytics. 

As noticed in the anatomic study, the posterior rectal surface is not 
covered by peritoneum, but in front the cul-de-sac of peritoneum comes 
down within reach of the finger introduced per anum. Hence when the 
prolapse is at all extensive there is a pouch of peritoneum forced out of 
the anus inside the anterior rectal wall. Into this, coils of small intestine 
readily fall, and the protuberant prolapsus then has a pine-apple shape, 
with point downward. In women the uterus, ovaries, and tubes may 
occupy this space. 

Carelessness or inability to reduce this may often lead to drying and 
tough leathery change in the everted mucous lining, followed at times by 
excoriations. 

Treatment of the prolapsus ani in children and adults is most success- 
ful on non-surgical lines, in the great majority of cases. The observing 
and patient physician will soon discjover the cause, or combination of 
causes, which by correction will cure the trouble, and, once cured, it is 
eventually outgrown. 

In adults a daily gentle laxative, cascara, compound licorice powder, 
pil. rhei comp., etc., with cool enema after defecation to restore tone to 
the anal muscle, will go far toward a cure. Add to this strychnin and 
electric stimulation to the fundament, with good diet and tonics, and 
the cure is complete. 

In children the nurse or mother must speedily reduce the protrusion. 
She should place the child on the lap, face down, and by warm cloths, 
agreeable to the child, soothe and allay its crying, coupled with pushing 
in of the prolapse grasped by the four fingers, and anointed, pressing it 
firmly together so as to reduce its volume. The most effective way of 
curing is to prevent the extrusion. This has been demonstrated to be 
possible in almost every case by placing two narrow strips of adhesive 
plaster across the buttocks, holding them together, and supporting the 
anal muscle, but not preventing defecation if the movement is soft. 
Immediately after this act, the straps are to be removed, the parts 
cleansed, and the strap renewed. The tonicity of the sphincter and the 
general equilibrium of the suppoiting pelvic muscles is soon established 
when the strain has been removed. 

It is rarely necessary to operate on prolapsus in children, inasmuch 
as persistent care will permit the child to grow to normal strength in 
these parts. 

In adults the law of accommodation and adaptation also applies, if 
peraistence in retaining a prolapsus is observed. In many cases it is 
possible to retain a rectal plug of vulcanite well in the rectum with a 
narrow stem in the anal grasp, and a smooth outside bar to press on the 
perineum, by a T-bandage and pad, so that after some weeks the natural 
tone is sufficient to maintain it. Cold or astringent enemata with tonics 
should be fairly tried. If, however, the case is obstinate, treatment by 
surgical means is called for. 
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Two methods have been proved efficient to meet every variety of 
prolapsus recti, no matter how complicated, and with comparative 
safety: First, the bloodless method, by cautery or acid; second, various 
cutting operations. 

The method of choice among the non-operative is the application of 
the Poquelin cavierq, or an old-fashioned small iron cautery heated by a 
lamp to a degree between cherry-red and black heat. 

It should be used under anesthesia, and should be preceded by the 
same precautions as before other surgical work on the rectum, namely, 
three days of gentle intestinal purgation and a cleansing enema before 
operation. The bowel may be treated either when prolapsed or after 
reduction. In the latter case a relaxed sphincter will allow a rather 
large bivalve or wire retractor to be used in the lithotomy posture. 

In cither cfise the cautery is slowly drawn along the mu(?ous membrane 
lengthwise of the bowel, at six lines, one-quarter inch wide from the 
anal margin upward, and at two or three points downward to the skin. 
This sears deeply the mucous membrane and heats the submucous 
layer enough to induce inflammatory exudate, but does not go deeply 
enough into the muscular layer to bum through. 

Au opiate suppository (aqueous ext. gr. 1) is then placed in the 
rectum and a rubber tube wound with iodoform gauze and smeared with 
vaselin is inserted. The bowels should then be kept constipated for five 
days or more, and the patient kept recumbent for ten to twelve days, 
all bowel movements being accomplished on the bed-pan. This method 
has uniformly been found efficient for permanent relief of prolapsus ani 
and many cases of rectal prolapse. 

A simple cylindric speculum, with six lateral fenestr®, has been devised 
by Newman, of Glasgow, for linear cauterization of prolapsus, and used 
even in those cases where hemorrhoids are associated. The cauterized 
line begins a half inch above the skin top and effects a bloodless cure. 

The surgeon of today will hardly return to the method advocated 
twenty years ago, of submucous injections of white oak bark or of car- 
bolic acid, both of which can be resorted to with success in some cases, 
but always with a large risk of pyemic abscess. 

Gersuny has resorted to his own wax injection to form a cylindric canal 
at the rectal outlet, but the method cannot safely be recommended to 
operators generally. 

The linear cauterization by fuming nitric acid, or the application of 
the acid to the general surface of the prolapsed bowel, as recommended 
by Allingham (though used as early as the fifteenth century), is designed 
to set up a degree of proctitis resulting in contraction and fixation in 
the pelvis, but it seems less efficient than the cautery and somewhat 
more likely to produce destructive desquamation of the mucous coat. If 
used, the spread of acid along mucous folds beyond the intended lines 
must be checked, and care in drying up the excess, as well as liberal use 
of vaselin afterward, will be necessary to prevent serious sloughing ulcer- 
ation, which has been known to cause stricture. 

For the surgeon there remain numerous procedures from which he 
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must choose according to the cfise in hand: (1) Narrowing the anal orifice; 
(2) narrowing the ampulla; (3) amputation of the prolapsed rectum; 
(4) fixation of the reduced rectum by stitches in the sacral hollow; (5) 
intra-abdominal fixation (rectopexy and colopexy); and, finally, recto- 
sigmoid anastomosis and suture. Any one of these may be combined with 
another, or with cauterization, or with temporary artificial anus. 

Narroiving the anal orifice would seem at first sight to be a sine qua non 
of success in preventing prolapse, hence we find attempts being made 
by early surgeons — Hey, 1788, Dupuytren and Dieffenbach — by excising 
a wide V-shaped piece of the orifice and suturing. It is probable that 
with prevailing suppuration and rare primary union in former days 
the results were not very good. The method has not been generally used, 
but Roberts distinctly claims success in excising not only a broad Avedge 

of muscle but also a portion of 
the rectal wall above with the 
skin at the anus. Careful sut- 
ure of the mucosa (the stitches 
to be thrown off on the rectal 
side) and of all the series of 
layers from muscle to skin by 
enduring catgut with reten- 
tion stitches through the skin, 
fixes the tissues essential to 
good repair, until a solid anus 
is made. To this simple oper- 
ation the surgeon may well 
bring his most careful tech- 
nical skill, and only thus can 
he insure siun^ess. It should 
be no more difficult nor less 
successful than in similar re- 
parative work on the anterior 
part of the perineum, where 
equally extreme prolapse oc- 
curs from high laceration of the rectovaginal wall and all sphincter tissue 
(see Fig. 94), and where excellent and permanent repair ensues. Reten- 
tion silkworm-gut stitches must be kept in place on either side for not less 
than ten days. 

In lieu of a cutting operation Thiersch resorted to the subcutaneous 
introduction of a silver unre surrounding the anus, with a view of per- 
manently replacing an inefficient sphincter. This is still used by some, and 
it is claimed to retain the bowel above, while not preventing defecation. 
Subcutaneous silk and kangaroo tendon have been substituted, but are 
probably less likely to remain aseptically in place. 

A plastic operation to infold the wall of the ampulla w’as devised by 
I^ange, who, through a posterior median cut from the coccyx to near the 
anus, divided the levator ani in the median line, dissected out the rectum 
from its loose cellular bed, and by a series of tier sutures reefed the baggy pos- 
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Associateti ivith prolapsus uteri and rectocele from 
lacerated perineum. 
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terior wall, so as to force the mucous surface into its lumen and narrow 
it to a relatively small tubular rectum. Cutting away some of the relaxed 
levator ani and carefully resuturing it, completed the supporting wall. 

Attempts to fix the rectum at a higher point in the sacral hollow from 
which it slipped have been made by Verneuil, and repeated by Maury with 
a good measure of success. 

The incision being made crescentic toward the anus and placed near 
the tip of the coccyx, the rectum is extensively loosened. Stitches of 
enduring chromic gut are passetl well into its thick walls, and secured at 
a higher point in the sacral hollow, being bi*ought out alongside the sacro- 
coccygeal border by a long curved needle with an eye at its end, which 
is thrust through the skin and draws the sutures to the surface, where 
they are tied over a roll of iodoform gauze and arc retained for many 
days. This suspends the rectum long enough to secure good attachment. 
It is almost essential, however, to combine this with a circular kangaroo 
tendon or Thiersch silver anal suture to insure good results. 

Amputation of an inveterate prolapse is often demanded and has many 
advocates. Mikulicz and Ti'cves regard it iis perhaps the l^est resource 
we have in many cases. It has the indorsement also of Nature herself, a 
bungling surgeon often, but good at repair. It has occasionally hap- 
pened that the grasp of a tight sphincter has strangulated a prolapsed 
rectum, and, the slough having come away, a cure has resulted. In 
imitation of this Mikulicz odeis a technically corre(*t method. 

The oi)erator must keep in mind the occasional presence of coils of 
small intestine in the peritoneal pouch in the front part of the hernia, and 
that he must in any event open the peritoneal cavity in resecting the bowel. 

(Jrasping the prolapsed part with a cloth, a (*ut is made across the 
front of the mass, a fingerbreadth or so below the anal margin . Cautiously 
opening the peritoneal cavity, any pelvic viscera are retunicd, and the 
clean peritoneal surface ai)proximated, using a continuous (|uilt stitch to 
suture the cut edge of the outer tube to the outer wall of the inner. This 
arrests hemorrhage without independent ligation of vessels. Carrying the 
incision entirely around the prolapsed outer tube, there remains only to 
amputate the mass by cutting the inner tube off at the same line, and 
suturing the two cut mucous edges. The cleansed stump is returned, 
and the short rectal tube thus created should be j)rotcctcd from resuming 
its fimction for a week or so. 

Modifications of Mikulicz^s method have been offered by Mathews, 
Kleberg, Fowler, and others, but none can exceed in safety and perfec- 
tion the one dascribed. 

It remains to describe the latest and i)erhaps the best method yet 
devised to hold the rectum up, namely, the rectopexy or sigmoidopexy 
suggested by Hutchinson and Allingham in 1880; and adopted with 
modification by Mcl^eod, Berg, Cady, Jaennel, Garre, von Eiselsberg, 
Bryant, and now generally by surgeons. 

After Waldeycr’s demonstration that prolapsus generally begins by 
<lownward visceral pressure from above in the peritoneal cul-de-sac 
(rather than by dragging from below), it seems rational to support the 
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rectum or rectosigmoid mesentery by stitching it to the abdominal wall 
through a laparotomy wound. 

Operation . — With the patient in the Trendelenburg posture the pelvis 
should be emptied of intestines and traction made on the sigmoid; this 
will draw up the prolapsed anus. Then it will be seen that catgut or silk- 
worm-gut can be used to suture its mesentery to the parietal peritoneum, 
either in the pelvis or at its brim, or for some distance upward on the 
parietes of the abdomen. Subsequent inflammation will surely fix it 
there, much as it suspends a retroverted uterus. 

It is capable of demonstration that, in operating thus through a 
laparotomy wound, if the prolapsus has not been reduced before operation, 
traction made on the loose sigmoid and rectum will of itself cause the pro- 
cident gut to be drawn back to its normal position in the sacral hollow. 
The surgeon who tries to lift the rectum in a normal pelvis by traction 
on the sigmoid will observe that he pulls only on the mesorectum about 
the sacral promontory. Thus he demonstrates the important cause of 
prolapsus, namely, complete relaxation of the suspensory tissues. This 
defect, therefore, is the point of attack in the method now to he adopted. 
The essential element of siujcess will depend on whether the suspended 
bow^el can be so secured that we may hope for permanent benefit. 

Experience shows that this can be done by regarding in each case the 
abdominal conditions of relaxation. In operating a left lateral abdominal 
wound should be made, and it should be fairly liberal, as its strength can 
be restored by immediate suture of all layers, and circumstances may 
require ample room for deep and careful suturing. 

The sigmoid being followed down to a point where traction produces 
the desired reduction and support, its mesentery or its thick anterior 
muscular wall is to be united by liberal use of silkworm-gut or chromic 
gut (or silk, if the operator prefem) to the internal surface of the abdomen, 
each stitch taking hold of firm subperitoneal structures, if permanency is 
to be hoped for. This may wisely be preceded by sutures at the pelvic 
brim fixing the mesorectum. 

The greater facility of working in the pelvis through a median wound 
makes this desirable, and has led to the modified method of suspending 
the rectosigmoid junction to the median abdominal wall, thus bisecting the 
pelvic cavity, and in cases of combined uterine and rectal fixation to the ab- 
dominal wall; this has been secured after the usual hysteropexy method. 

It has been advocated by Jaennel and others, in view of the concomi- 
tant dysentery not infrequently seen, that a temporary artificial anus 
shall be made, to give rest to the parts. This is unquestionably some- 
times a wise surgical step. Bryant has ol)served a tendency to recurrence 
of prolapse as the artificial anus closes. As it is desirable, however, to 
insure primary union, without contamination of the wound, when main 
dependence is to be on the suspending force, it will be unwise to take 
this step in most cases. One would fear that a fixed sigmoid might pro- 
duce obstruction, but this has not been proved to be a menace in any case 
yet reported, and doubtless the sigmoid adapts itself as a containing 
pouch, with ample relief through its large caliber. 



HEMORRHOIDS. 


141 


Experience has shown that it is n^essary to perform s&jondarily one 
of the minor surgical plastic operations on the rehixed m^l portion of the 
rectum after suspension from above, so as to cure the still recurring anal 
prolapse of mucous membrane. 

It is evident that very bad cases of prolapse will be ineffectually treated 
at times even by suspension, and recurrence will follow, so that even more 
extreme measures must be taken. Von Eiselsberg in exceptional cases 
resects the sigmoid flexure and anastomoses the drawn-up rectum. Lud- 
loff recommends anastomoses of the sigmoid end cut off to the side of the 
rectum. This will appeal to operators accustomed to do intestinal anasto- 
moses as feasible and effective in giving fine rectal support, and a straight 
channel from the colon to the rectum, especially as the sigmoid end of 
the lower segment is to be closed and fixed to the abdominal muscle. 

Even after the employment of these severe measures some recurrences 
take place, and it is evident that a strong mechanical sense on the part of 
the surgeon, with a full knowledge of the value of intraperitoneal ad- 
hesions, with serious study of each case, will be necessary to secure 
adequate help. 

The ultimate results of rectopexy and sigmoidopexy have been studied 
by Pachnio from fifty-eight published cases, of which twenty-two only 
had been watched more than a year; of these, thirteen (nearly 59 per cent.) 
recurred. Of eleven cases done at Garrets clinic in Konigsberg since 
1901, 54 percent, recurred. 

The final results of colopexy are so far dependent on subsequent care 
that statistics give little proof of the real value of this method, since few 
hospital patients are able to maintain long convalescence, or to carry out 
the principle of evacuation of the bowel in the recumbent posture, so 
much to be insisted on after all operations for prolapse. Nevertheless; 
the principles laid out in the above method must always guide the surgeon, 
and his enduring success will depend on restoration of his patient’s health 
on broad lines of convalescence. 

Hemorrhoids. — Hemorrhoids and hernia represent perhaps the most 
wide-spread afflictions to which man is heir; and both are foi-tunatcly 
today capable of radical cure with an infinitesimal risk. 

The term hemorrhoid is applied to a soft tumor at or within the anus, 
consisting of a spongy, highly vascular mass, which may bleed easily 
and profusely. Its name signifies a ‘^flow of blood,” and its greatest 
peril to the sufferer is in its frequent and liberal bleeding, which often ex- 
sanguinates the patient. It is almost unknown in children, but between 
puberty and old age it is extremely common. It presents itself in every 
degree of severity, under practically two forms — external to the anus and 
internal. 

External hemorrhoids consist of dilated varicose veins around the 
anal margin buried beneath the skin and external to the sphincter muscle. 
There is also a kind of false external hemorrhoid, a fringe of tabs of pen- 
dulous skin, often half an inch to an inch in length, which is sometimes in- 
cluded in this term, but which is in no way related to antecedent or future 
hemorrhoids, being simply redundant skin not containing veins. These 
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should not be designated hemorrhoids, as they can be cut away with 

almost a dry base. 

The true external hemor- 
rhoid, however, is dusky pur- 
ple, and sometimes covered by 
fairly thick skin. It can be dis- 
tended by the patient's holding 
his breath and straining down. 
Then it becomes turgescent, 
and if several exist, they form 
a tumid ring, with a marked 
sulcus above, defining the cir- 
cle of mucous membrane which 
is drawn down between the two 
sphincters. This venous chain 
is almost wholly emptied by the 
ascending series of the inferior 
and middle hemorrhoidal veins 
into the iliac veins and the vena 
cava; while those which are 
above this line discharge by the 
superior hemorrhoidal into the 
portal vein and enter the sys- 
tem through the liver. Ex- 
ternal hemorrhoids are seldom very large, though by their distention of 
this sensitive anal membi’ane 
they often provoke itching, and 
by being subject to marginal 
scratches and cracks from hard 
fecal movements are very likely 
to show a slight blood stain, 
rarely severe, at defecation. 

A thrombotic hemmrhoid is 
quite common, and consists of 
a hard blue subcutaneous or 
submucous tumor, about the 
size of a white bean, almost 
always single, appearing sud- 
denly outside of the anal ring, 
and due to distention and 
thrombosis of an inferior 
hemorrhoidal vein. It has 
been wrongly called an apo- 
plectic hemorrhoid, l)ut it is 
not due to a rupture of a ven- o« -kxtkrnai. thromboski, hemorrhoid. 

ous wall. The sacculated vein 

must become distended and then suddenly fill with solidified clot. 
If let alone, it slowly absorbs and leaves a fibrous remnant. If incised, 
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the operator turns out a bean-shaped clot and the sac Collapses and 
heals. • 

It may be most painful, owing to the tension of the sac, and will be 
relieved only by cutting, or by waiting many days for absorption. It 
is practically a phlebitis under tension, hence the pain. 

Internal hemorrhoids are spongy tumors formed in the mucous 
and submucous areolar tissue covering the internal sphincter muscle. 
Their substance consists wholly of an angioma with hyperplastic areolar 
tissue, covered by mucous membrane.* 

Often the dome of the pile is denuded so that a raw bleeding surface 
presents, whudi when turgid from straining or rasped by passing move- 
ments freely pours out blood. This may weep from the whole granular 
face, or be seen pumping from 
one or more open vessels. 

If the bleeding surface is 
not underlaid l)y a tumid nuiss 
of considerable size, it may be 
called a capillary hemorrhoid. 

When infection enters the raw 
surface of the hemorrhoid or 
when thrombophlebitis affects 
the angiomatous substance of 
the pile, it takes on a solidifica- 
tion which is always easily felt 
when reduced. Varying de- 
grees of density characterize 
this type. Study of hemor- 
I’hoids by ‘njection through 
artei’ial or venous channels 
shows that there is always one 
main arterial supply coming 
down under the mucous mem- 
brane in the axis of the bowel, 
a branch of the superior hemor- 
rhoidal. The congeries of veins 
constituting the mass arc tor- 
tuous, dilated, and varicose, and are held in a definite capsule by a net- 
work of cellular tissue. 

The artery, lus emphasized by Allingham, can always be felt by an 
examining finger, and for an operable pile is often as large as the radial 
artery. Nevertheless when the hemorrhoid is reduced within the si)hincter, 
it so far empties its veins that there remains oftentimes nothing which 
the palpating finger can feel. Only after inflammation has set up thick- 
ening in older varieties can the hemorrhoid be felt. It can always be seen, 
how'ever, through a speculum, or when the patient protrudes it by strain- 
mg after an enema. It frequently happens that a patient suffers from 

* With a history of protrusion and bleeding the physician will secure a demon- 
stration of them by having the piitient strain in the squatting posture after an enema. 
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intermittent prolapse of one or more piles, but cannot exhibit this on the 
examining table. 

Extruded at stool, it is held outside the sphincter and becomes more 
turgid, inflamed, and extremely painful. Such a condition is more or less 
sudtlen, and is called an ‘ ^ attack of the piles by those who have more than 
once experienced it. While not serious, it usually requires from two to ten 
days of rest and treatment to become quiescent. The patient is usually 
seen in great pain, of an intense aching and neuralgic type. The sphincter 
takes on spasmodic action, and whereas the patient has heretofore easily 
retluced the protrusion whenever it has been out, neither he nor the physi- 
cian can now do so in many cases. Edema and lymph infiltration of 
the base, ixs Avell as the thrombophlebitis within the substance of the 
hemorrhoid, make a painful mass, the handling of which the patient 
will not tolerate. Retention of urine is quite a common coincidence. 
Surface application of cocain is but a partial relief, for few things are 
more painful than the inflamed wall of a vein in this or in any part of the 
body. - 

Reduction. — Operation during this stage of inflammation is not 
generally sanctioned, as the resulting ulcerated surface seated on an in- 
filtrated base is large and sIoav to heal. There remain, therefore, two 
things to do: either reduce the mass under anesthesia, or palliate the 
symptoms until resolution has taken place. The tumid mass, which is 
often quite large and hard, can sometimes I)C reduced with or without gen- 
eral anesthesia and dilatation of the sphincter, l)ut it tends to slip out again 
easily, on account of its having embedded itself in the intersphincteric 
area. If, however, it (?an be kept in for a few hours it will reduce the 
convalescence to one or two days, though an aching may persist in the 
fundament even if a pad and T-bmidage retain the hemorrhoid. 

Inability to return the mass requires palliative treatment — a hypo- 
dermic of morphin or a suppository of opium, with clcaiising of the mass 
by boric acid wash and a wet compress of lead and opium lotion or a 
small ice-bag. An attack of inflammation such as described does not 
cure the hemorrhoid, as one might hope. 

The cause of hemorrhoids luxs been variously ascribed to plethora 
from overeating, constipation, diarrhea, sedentary habits, long sitting 
at stool, venous obstruction, such as accompanies cirrhosis of the liver, 
tumors of the abdomen or pelvis, too constant use of (cathartics, arduous 
work in standing postures, like that of drivers, and many other causes 
associated with individual cases, but it is only in the very exceptional 
case that people given to such occupations are victims of hemorrhoids. 

It seems probable, therefore, that mechanical pushing down of the 
lower mucous mernbi’ane of the bowel by chronic constipation, with pro- 
longed sitting during the act of defecation, is the most reasonable and 
commonly associated cause. 

Symptoms of chronic hemorrhoids are w^anting unless protrusion 
occurs, or w hen the pile remains outside, as occasionally happens. Bleeding 
is seen in the majority of ciuses wiien piles are prolapsed, but in non-pro- 
lapsed cases it is usually shown during straining, or seen on toilet paper 
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after the movement. Exceptionally a pile which has been denuded of epi- 
thelium will bleed at each movement, several ounces, and'stop only when 
the hemorrhoid is drawn within the sphincter. This type, however, is apt 
to lie close upon the border of the muscle and slip out at inconvenient 
times, when walking, coughing, sneezing, or in public speakers or clergy- 
men during active speaking in the standing posture, when blood may be 
felt trickling down the limbs, iissociated with the conscious discomfort 
of the protrusion. 

If the hemorrhoid has become tough in quality and does not bleed, 
it may remain much of the time outside the sphincter, yielding a mucoid 
or lymph exudation to stain the clothing and irritate the skin. 

Hemorrhoids complicated by fissure or occasionally fistula may present 
all the attendant symptoms of those conditions, but in themselves, when 
kei)t internal to the rectum, they yield no marked symptoms, if not 
inflamed. 

Treatment. — The palliative treatment of hemorrhoids should be 
kept in mind by the sui’geon, inasmuch as the majority of moderate sized 
hemorrhoids can be so far cured as to avoid oi)eration by sti'ict attention 
to hygiene and dietetics. Errors to be corrected are costive habit and 
long straining, overeating, excessive smoking, lack of walking exercise, 
and rectal tenesmus from fissured mucosa. 

A systematic use of mild laxatives (rhu))arl) pill at night, a mild mineral 
water on rising), a cool cleansing enema after action daily, stiychnin 
toni(;, and moderate physical exercise will aftei* a few weeks usually 
relieve the hemorrhoidal engorgement and restore tone to the parts so 
that iiifrecpiency of protrusion will 1)C followed by (complete retention. 

Operative Treatment. - A great variety of curative methods have 
been offered and discarded. Many possess an unwarranted measure of 
risk; others are inedicient except in mild types of disease. Surgeons of 
the largest experience have narrowed down the ()i)ei*ative procedures to 
two or three, and they will be described in order of their acceptan(*e. 

First in surgical esteem is unquestionably AlUngham's wdhod of ex- 
cision and ligation. It presents practically no risk if done with reason- 
able skill and yields a lifelong cure. The principle on which it is based 
is that one nutrient artery supplies each pile, and that it descends into 
it close under the mucous membrane. 

Excision of most of the tumor until it is attached only by a pedicle 
above, in which is the artery, ligature of this pedicle, and cutting away the 
tumor, leaves the cut mucous edges to fall together and healing is rapid, 
with an insignificant s(?ar, which after a while is invisil)le. This operation 
hits now been done many thousands of times without mishap, and if care 
is exercised may be said to present the most insignificant risk. It has 
been modified by suturing the cut edges, but this is wholly unnecessary, 
and may tend to confine exudates from the cut surface, as well as adding 
to the time of operating. In its simplest form it constitutes one of the 
quickest as well as the safest methods known. 

The details of operation are, first, two days of laxative preparation 
and an enema to cleanse the rectum before operation. Second, etheriza- 
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tion and the lithotomy position, knees secured well flexed on the abdo- 
men, the hips being raised on a hard pillow. Third, thorough stretching of 
the sphincter, to allow pi-otrusion of the heinorrhoitl. Fourth, identifi- 
cation of the number of individual tumors presenting. This is not always 
easy, for while there may present three, four, or five swollen masses, 
looking like the tips of the fingers of one’s hand graspetl by the thumb 
and index of the other hand, thej^ may appear tis a conglomerate intuss 
with elevated mucous membranes stretching from one to the next. The 
operator then singles out two or three conspicuous individual piles and 
fixes a clamp u])on the rounded top of each, gi*asping enough to comprise 
half its bulk. These being drawn tlowii and held aside, the remainder 

will define itself, and its artery 
can be felt above, whi(?li indi- 
cates the hemorrhoid. At least 
one good assistant besides the 
anesthetize!* is essential. 

The instruments needed are 
few; a half dozen artery clamps, 
a pair of blunt ciiiwed scissors, 
ligatures of catgut, and a ru))- 
ber tube, pencil size and four 
inches long, wound with iodo- 
form gauze to the size of oiie^s 
little finger, constitute the es- 
sentials. Two narrow flat re- 
tractors may be needed occa- 
sionally, but when t he anus has 
been well dilated all the work is 
done outside the anus, owing to 
traction on the chimps everting 
the hemorrhoidal region. 

Ecach pile should be cut as 
follows: the series of clamps 
on separate tumors being held 
aside by an assistant, one 
clamp is taken by the operator 
and the pile drawn upon slightly. The radiating fold of mucocutaneous 
border is then snipped through by the scissors rather dec|)ly, and the pile 
proper is then raised from the muscular bed. A second cut, close to each 
side of the clamp, separates the hemorrhoid without loss of much mucous 
membrane. The scissors now pressed beneath the mass loosen it and 
narrow the pedicle above, which may be again snipped on either side so 
as to leave only a stiip of mucous meml)rane underlaid by the artery, 
and located on the upper sphincter. This pedicle is now ligated tightly 
by catgut or silk, and the other part of the liemorrhoid is cut off, leaving 
a long pedicle to atrophy. 

From one to five such tumors may be quickly removed in this way. 
The two most important precautions in the operator's mind are to leave 
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a wide strip of mucous membrane on each side of each pileVat the anus 
and to ligate tightly the pedicle, 
which is to be cut long. When 
all the piles have been removed, 
it is seen that the cut edges fall 
together in lines corresponding 
to axial folds, and need no 
suturing. A sui)pository of 
1 gr. acp ext. opium is now in- 
sertal in the rectum; and the 
gauze-wound tube, well an- 
nointed with vasclin, is pressed 
into the bowel so as to present 
its inner end above the s[)hinc- 
ters. Its rough surface main- 
tains the coajited cut edges in 
absolute fixed position during 
the four days before its re- 
moval. 

The operator will wisely ad- 
just the mucous edges after tlie 
tube is in place, and if tlicy are 
not sutured the cut cellular 
planes will drain into the gauze, and give primary union. The 
tube has a threefold value: as a '‘tell-tale” to notify of any hemor- 
rhage after operation: as a 
vent for escape of flatus; and 
as a means of giving entry to a 
simple enema on the fourth 
day. The enema l)eing admin- 
istered, the tube end must be 
bent or tied, to retain the fluid, 
and after a few moments, evac- 
uation takes place and blows out 
the tube with it, oftem uncon- 
sciously to the patient. 

Venous hemorrhage in this 
operation always stoj)s spon- 
taneously. The arterial is f rorn 
the descending hemorrhoidal 
only and never gives trouble if 
tied in the jiedicle as above. 

This operation, then, has 
probably the foremost place in 
surgical appreciation today. 
Second to it may he placed 
the clamp ami cautenf method , which has some advantages making it the 
preferred operation in the work of many. 
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Operation . — The same preliminaries having been adopted, the pro- 
truding hemorrhoids are seized, one at a time, and held up by a clamp 
while the main portion of each is caught in the bite of a flat crushing 
clamp, so devised as to screw together at the handle and act as an angio- 
tribe. This narrows the base of the pile to a linear mass, and if left in 
place only a few moments would probably, of itself, so crush the artery 
as to produce occlusive endarteritis. But the operator does not rely 
on this possibility. A certainty of cure is obtained by cutting off the 
greater part of the pile, leaving a narrow strip on the face of the clamp, 
which is burned down to a tough remnant by the cautery, which in itself 
creates an aseptic surface, and coagulates and obliterates the vascular 
stump. This stump, when released, retains its linear form and returns 
to the rectum in an axial fold. 

The cutaneous marpn ought not to be caught in the clamp, as the 
essential part of the pile is above, and the burned skin may be subse- 
quently more tender. 

The same number of hemorrhoids may be treated by this bloodless 
method as by ligation, and it has the merit of simplicity and bloodless- 
ness. Its one risk, perhaps, is in the possibility of post-operative hemor- 
rhage, from reopening of the crushed stump, whi(;h in the hand of a careful 
operator is extremely small; yet for all surgeons there is no security equal 
to the ligature. 

After clamp and cautery removal a suppository of opium, and the 
introduction of a small gauze-wound tell-tale tube, facetiously called by 
house surgeons ** the whistle,’’ are essential. Evacuation of the bowels 
should be left until the fourth day or later, when the vessels will be se- 
curely sealed and the scar healed enough to hold together. 

By this method the patient can be allowed to get out of bed and 
attend to business in a week — somewhat earlier than by Allingham’s 
method. 

Whitehead's Method . — When there are four or more large hemorrhoids 
with ill-defined borders, the entire pile-bearing area represented by the 
circle of mucous membrane underlaid by the upper part of the sphincteric 
ring seems to have slipped down and protruded like a prolapsus when 
the muscles are stretched. 

Instead of removing the tumors separately, each with a considerable 
covering of muc^ous membrane, creating a risk of anal stricture from 
denudation of the anal outlet, Whitehead, of PIngland, advocates ampu- 
tation of the entire tube of mucous membrane and suture of the upper 
cut edge of the skin. 

The operation was widely adopted for many years, but it is now 
generally reserved for \etxy bad cases of prolapse with many piles, inas- 
much as a little skill enables any operator to single out three to five major 
tumors from the prolapsus ring, and by clamp and cautery or by ligation 
so far relieve the mass that after reduction the whole area contracts and 
remains cured. Nevertheless the Whitehead method can be skilfully 
and speedily done, and has decided advantages. 

Steps . — In its simplified form the steps are as follows: 
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The same preliminaries as to preparation and position being made 
the surgeon stretches the sphincter and places five or six “ordinary hemo- 
static forceps upon the protuberant hemorrhoids. A knife incision at 
the junction of the skin and anal mucous membrane is now made sur- 
rounding the anus. 

An assistant holding the clamps, the operator grasps the mucous 
border with toothed forceps, and by scissors strips it away from the ex- 
ternal sphincter all round. The blunt scissor end then separates the 
inner mucous layer readily at a higher and higher level by blunt dissec- 
tion alone, with little or no hemorrhage. Traction on the clamp mean- 
while easily draws dowm the cylinder of 
mucous membrane bearing the hemor- 
rhoids. 

It is now apparent that the upper 
mucous border can be stitched to the 
skin, and a half-inch cross-cut is made to 
begin this at the midperineal line. A 
straight Ilagedorn needle armed with 
medium catgut is used for continuous 
suture round the entire bowel. The o|)er- 
ator begins to cut off the bow^el at the 
middle line in front, and by cutting half 
an inch or more at a time, divides the 
arteries of the submucous coat one at a 
time. The bleeding w^ould be severe if the 
needle were not promptly passed through 
the opposed ga|)s so as to engage the open- 
mouthed bleeding vessel and grasp it. This 
always stops hemorrhage at once, without 
the need of applying separate clamps and 
ligatures. Thus it is easy (luickly to suture 
the edge of the entire amputated prolapse 
to the skin, witliout tying any vessel. This 
shortens, simplifies, and makes compara- 
tively blocxlless a method w hich if carelessly done may be a tedious and 
troublesome one. 

Independent sutures are placed by some about the line of union, 
but this increases the time of operation and does not secure the bleeding 
points as well as a continuous suture. 

The attractiveness of this methexi is increased by having the line of 
union at the circumference and not within the bowel, where contact with 
the outer part of the iodoform gauze-wound tube insures clean primary 
union. 

The one weak point in the operation is the possibility of retraction of 
the wound edges if too soon disturbed. Hence the first movement by 
enema should be delayed until the fifth to the seventh day, when union 
is firm. If the skin line separates, a quarter inch of granulation may 
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require tedious repair and result in stricture. This, however, will yield 
to gentle dilation. 

Many simplified methods have been tried in hopes of avoiding the 
trouble and supposed risk of the methods just described; but they have 
attraction only for the practitioners of medicine who do little surgery, 
and for the itinenint, who seeks patronage for bloodless methods. 

First among these to be condemned for general use is the injection 
of carbolic acid. It is attractive because of its simplicity, Imt dangerous 
because, more than any other, it has a risk of pyemia and hepatic abscess. 
Many patients have fallen to the care of practitioners, and have died 
pyemic, of whom the advertising quack never heard after he made his 
carbolic acid injection. Nevertheless the method has a value in certain 
cases in which anesthesia cannot be borne, and where the patient may be 
willing to take some risk for the cure obtained. 

The pile must be well extruded, washed with an antiseptic, and held 
from retreat by a finger inserted within the sphincter. The needle of a 
hypodermic syringe filled with carbolic solution, 10 per cent, (in half 
glycerin and water), is pushal to the center of the pile and five or six 
drops inserted. The pile swells, and whether the distended veins or 
cellular interspaces receive the fluid the operator cannot know. He 
smears the pile with vaselin before operation, and on withdrawing the 
needle returns the mass, now much firmer, in beyond the grasp of tlie 
sphincter. 

There is probaldy an albuminous coagulation of the blood in the pile, 
with subsequent cellulitis and thrombophlebitis, sealing it up for good. 
Most surgeons have occasionally resorted to this method when callecl for, 
and with strict watchful care, patients have escaped without ac(hlent. 
As a routine treatment, however, it is to l)e condemned, inasmuch as, 
if abscess forms in the mass, as has often liappened, there is no way of 
controlling the portal* infection, which causes pyemia beyond surgical aid. 

At one time it was believed that simply stretching the sphincter was 
competent to cure hemorrhoids, but, except in some very simple types, 
it has been found insufficient. So also pinching up of the mucous mem- 
l)rane of the top of each pile and ligating witli a bit of silk was thought to 
be enough to excite deep enough cellular inflammation to solidify the 
mass. This, too, has been wholly abandoned. 

Ignipuncture with a point of cautery, simply penetrating the hemor- 
rhoid, will in some cases happen to obliterate the vessel, but may excite 
bleeding from the puncture wound or beget secondary suppuration or 
be wholly inefficient. 


TUMORS OF THE RECTUM AND ANUS. 

The tumors of the rectum do not differ greatly in their characteristics 
from those of other portions of the gastro-intestinal tube; tumors of the 
anus also correspond in structure to the growths arising from squamous 
epithelium in other portions of the Ixaly. The most striking clinical 
differences noticed between growt hs in the rectum and those occurring else- 
Avhere are due chiefly to the anatomic conditions under which the tumors 
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are placed. Among these conditions may be enumerated, fiftt, the pres- 
ence of the tumor in a tube surrounded by a fairly irnpermqp,ble muscular 
and fibrous tissue wall, which, to a certain extent, prevents the extension 
of the growth by contiguity, metastases generally taking place by direct 
extension along the very abundant lymphatics which are present in the 
submucosa (Fig. 102); second, the position of the neighboring lymph- 
nodes in the pelvis may be considered as influencing metastiiscs of rectal 
growths. The close anatomic relationship which exists between the rec- 
tum and the organs directly anterior to it, such as the vagina, bladder, and 
prostate, also give scope for either secondary invasion of these organs 



Fio, 102. — Section of Lymphatic Vessel in Stthmucosa of Rectitm, Showing Mass of Cells 
FROM A Carcinoma (X about 250 cliameierH). 


from the rectum, or secondary inviusion of the rectum by tumors arising 
in any of these organs. 

A consideration of a few points in regard to the anatomic position of the 
rectum itself and of the pelvic nodes may therefore be of interest. 

If we accept the definition of Sir Frederick Treves, by which the 
sigmoid terminates at the level of the attachment of the mesentery in 
front of the third sacral vertebra, there is but a small portion of the rec- 
tum which is intraperitoneal, and this free surface is ventral, forming a 
portion of the posterior wall of the rectovesical pouch, or, in the female, 
the cul-de-sac of Douglas. 

The mucous membrane of the rectum is composed of a series of deep 
and narrow follicles lined with high cylindric epithelium, the crypts of 
Lieberkiihn. Many of the epithelial cells contain more or less mucus, 
especially when a chronic inflammation is present. There are also a few 
lymph-nodules embedded in the mucosa. 
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The teiminal 2.5 cm. of the canal forming the anal portion is lined with 
stratified epithelium and has no glandular structures. 

The abundant lymphatics with which the rectum is supplied form 
two groups, one of which arises in the mucous membrane as an extensive 
plexus in the submucosa, while another and smaller system lies in the 
muscular coat. The connecting trunks coming from the wall of the rec- 
tum unite to form a large hemorrhoidal lymph-trunk, and terminate in 
lymph-nodes lying in the course of the middle hemorrhoidal artery some 
distance from the lateral wall of the pelvis. These trunks finally drain 
into the sacral group of nodes. There are also numerous small secondary 
lymph-nodes along the course of the hemorrhoidal vessels. Other groups 
of lymph-(!hannels pass to tlie lymph-nodes lying in the mesorectum and 

there communicate with a 
series of nodes lying as high 
as the promontory of the 
sacrum. The channels also 
communicate laterally with 
the group of nodes lying 
close to the external iliac 
arteries. Other brandies 
pass forward and anasto- 
mose with the lymphatic 
channels about the prostate 
or in the broad ligament of 
the female. 

Some of the lymph-ves- 
sels from the anus pass up- 
ward through the fatty tissue 
in the ischiorectal fossa, and 
after penetrating the levator 
ani, terminate in a node near 
the origin of the internal 
pudic artery. Another group 
of lymph-channels passes 
forward over the anterior 
aspect of the thigh and ends in the superficial inguinal nodes. Other 
branches pass over the perineum and go to tlie hypogastric lymph-nodes 
lying along the internal iliac vessels. 

The most frequent metastases seen in connection with rectal tumors are 
in the walls of the gut itself or the nearby sacral lymph-nodes. Metastases 
at a distance are not fi equently met with. 

Benign Tumors, — ^The benign tumors which occur in the rectum and 
about the anus may be divided into several groups, depending upon the 
tissues which they contain. 

Fibromata are of infrequent occurrence about the anus in adults. 
They are composed of dense fibrous tissue containing a few small blood- 
vessels and nerves, the whole covered with a thin layer of epithelium 
(Fig. 103). Such polypoid growths are probably in many cases only 
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atrophic hemorrhoids. They cause no symptoms and are unimportant 
clinically. • 

Papillomata are occasionally met with in the anal region. They 
correspond to similar tumors found elsewhere and have no etiologic con- 
nection with venereal disease. They do not differ in their structure from 
papillomata elsewhere. Papillomata developing in connection with 
specific and non-specific processes are called condylomata. 

Condylomatai which arc frequent about the anus, are usually classi- 
fied in two groups, the flat and the pointed condylomata. The flat con- 
dylomata are broad, flattened, sessile tumors, consisting of connective 
tissue covered with epithelium. The surface is irregular and the epithe- 
lium is usually thin and much macerated by the secretions of the parts. 
Occasionally extensive ulceration occurs. The epidermal layer is ex- 
tensively infiltrated with leukocytes, and frec^uently covers the con- 
nective tissue but imperfectly. The same infiltration with leukocytes 
is seen in the subepithelial connective tissue. Such growths ai*e frequently 
of large extent, and are most often seen in connection with active syphilis. 
The pointed condylomata form small wart-like masses consisting of 
projecting connective-tissue papillae, carrying some blood-vessels and 
covered with a thick layer of epithelium. Both the epithelium and 
the connective tissue of the papillae and the pedicle of the growth show a 
round-celled infiltration with swelling of the vascular and lymphatic 
endothelium. They are usually seen in connection with chronic inflam- 
mation of non-specific nature or of gonorrheal origin. While these 
papillomata usually remain small, they may form masses 4 or 5 cm. in 
diameter. 

Adenomatous new-growths of the rectal mucous membrane are the 
most frequent of the benign tumors of that organ and are especially fre- 
quent in children. These adenomata may be single or multiple, and may 
be sessile or possess a long pedicle, forming the so-called rectal polyps 
(Fig. 104). These polyps may either be villous, or form small, faii’ly 
smooth, nodular, firm mjisses. In both cases the growth is due to a 
hyperplasia of the glandular tubules of the mucosa, the formation of the 
pedicle being due in many cases to the looseness of the submu(;ous (?oat 
and the dragging of the tumor on the mucous membrane. Microscop- 
ically these growths show an extreme hyperplasia of the glands of the 
rectum, chiefly of the deeper portion of I.ieberkuhn's crypts. A good 
deal of mucus is usually produced in the tubules and may give rise to cyst 
formation. The hyperplasia of the epithelium of these rectal polyps 
usually remains within the limits of normal tissue growths, but occasion- 
ally the cellular proliferation becomes more active and the tumor assumes 
the type of adenocarcinoma. It is often difficult, however, morphologic- 
ally* to separate the two. Some of the simple adenomata apparently recur 
as carcinomata, though the morphology of the original growth may not 
suggest malignancy. Occasionally, also, carcinoma of the rectum may be 
associated with multiple adenomata of the intestinal tract not of a malig- 
nant type (Hauser). The size to which these polyps may develop is vari- 
able. Usually they are small, often not over a centimeter in diameter. 
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Not infrequently they may reach the size of 4 or 5 cm., and very much 
larger tumors have been seen. 

Other tumors of the benign type are found in the rectum, but arc of 
great rarity. Among these may be enumerated lipomata, whi(4i usually 
form in the fatty appendices of the upper portion of the rectum, but may 
project into the lumen and cause invagination or prolapse of the gut. 
Occasionally, such tumors have been found free in the pelvis, the pedicle 
attaching them to the gut having ruptured. They often contain a con- 
siderable proportion of 
fibrous tissue and may be 
properly designated as 
fibrolipomata. 

Another rare tumor 
is the myoma or fibro- 
myoma. These growths 
spring fnwn the muscu- 
laris of the intestine, 
cliiefiy from the longitu- 
<linal layer. They consist 
of smooth muscle-fibers 
and fibrous connective 
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tissue in various proportions. They may project outward or inward. In 
the latter case a pedicle may develop, giving rise to a polypoid myomatous 
growth. Under such circumstances, however, the surface of the tumor 
is coveretl with mucous membrane, and it is not always easy to separate 
them from the true polyps of the rectum. 

Angiomata have been described. They arc merely flat tumor-like 
masses whose substance is chiefly composed of dilated capillaries. 

Malignant Tumors. — Epithelial Group. — Carcinoma of the rectum 
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is frequently seen, forming a considerable proportion, usually estimated at 
three-fourths, of the tumors of the intestinal tract. UsuaMy the growths 
retain an adenomatous type with a diffuse growth of tubules lined with 
cylindric epithelium. These tubules and the cells lining them vary but 
slightly from the normal tissues of the rectum, and the determination of 
the malignancy of the tumor often has to be made upon the penetration 
of the submucosa of the rectum by the new-growth. Other more aberrant 
types are, however, not infrequent, and medullary, gelatinous, and scir- 
rhous carcinoma may be seen. The growths may be situated in any 
portion of the rectum; usually they are present either in the lower portion 
just above the anus, or in the upper portion near the sigmoid. They may 
occupy only a small portion of the wall of the gut as a flat plaque: they 



Fi«. KM). — Skgtion of Wam. of Kkcthm Showino Invarion oftiik Mrsi'iii.AitiH hv NKW-i;Hf)WTir 
Ahout K) cm. Distant from tiik Point of Sm'tion. 

The mucous membrane shows (he lesions of chronic catarrhal colitis (X 25 diurncters). 


may involve large portions of the tube on one surface only, or they may 
form cylindric masses entirely encircling the lumen (Fig. 105). The 
inner surface of the growth is usually rough and irregular and blecMls very 
easily, and the superficial portions frequently undergo extensive necrosis. 
If the necrosis becomes ver>^ extensive, a proliferation may occur, with the 
formation of fistulas between neighboring hollow organs, such as the 
bladder or vagina. 

A small tumor at one point may give rise to extensive infiltration of 
the submucosa or muscularis or of a large portion of the muscularis above 
and below it without involving the mucosa. Such invasion takes plat^e 
through the lymphatics of the submucous layer (Fig. 106). Usually the 
carcinomatous tumors of the rectum are confined to the wall or to the 
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neighboring lymph-ncxies, at least in the early stages of the diseasa 
Occasionally, however, extensive invasion may be seen in the broad 
ligaments, the bladder, and the retroperitoneal lymph-iKxles and areolar 
tissues, while general metastases are sometimes met with, most frequently 
involving tlie liver and lungs. Occasionally, the cells of the tumor pene- 
trate the serous coat of the upper portion of the rectum and form metasta- 
tic nodules on the peritoneal surface of the neighboring loops of the in- 
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OP the Rectum. 

The surface of the ulcerated growl h can be seen inside the lumen c)f the rectum at (c). At 
(h) is a ncKlule on the surface of the rectum; at (a), a similar ikkIuIc. To the left of (a) is a small 
mass which lay in the broad ligament and was adherent to the uterus. There were no other metas- 
tases of the growth found. 


testinc (Fig. 107). These nodules closely resemble tubercles, especially 
when small or when present in the omentum. 

Besides the adenomatous changes already referred to as occurring in 
connection with carcinomatous new-growths, the mucosa in the neigh- 
borhood of a carcinoma may be the site of extensive ulceration or atrophy. 
The atrophy of the mucous membrane is most frequently seen in connec- 
tion with tumors causing marked stenosis. The gut above the point of 
stenosis is very often thin and the mucous membrane greatly altered 
(Fig. 105). 
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Epitheliomata occur only secondarily in the rectum, but arfe the type of 
malignant tumor regularly found arising from the squamaus epithelium 
of the anal region. The growths follow the regular type of squamous- 
celled epithelioma seen elsewhere, corresponding in all details with the 
epitheliomata of the lip. They form nodular, flattened tumors without a 
pedicle, and may occupy only a portion of the circumference of the anal 
ring, or may completely surround the orifice. Ulcerative changes are 
frequently met with. 

Microscopically the growths are composed of branching strands of 
flat epithelial cells, frequently containing a large number of epithelial 
pearls (Fig. 108). Extensive metastases are not frequent. If present, 
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At a, macerated, otherwise normal, ei^ithelial surface; b, .slouf^h on the surface of tumor mass; 
c, epithelial strands with pearls inhltrating the connective tissue (X about 25 diameters). 


they are usually in the superficial inguinal nodes, though the invasion of the 
perineal tissues may result in involvement of the pelvic rwKlal groups. 

Connective-tissue Tumors. — Sarcomata. — Primary sarcoma is very 
rarely found in the re(;tum. Secondary invasion is not infrequent, due to 
metastases from the original growth in other pelvic? organs. 

The primary sarcomata are of three types. A form frequently found 
in the small intestine, but rarely in the rectum, is the lymphosarcoma, 
which arises in the lymph-follicles of the intestinal wall. Usually, how- 
ever, su(?h growths are not single and confined to the rectum alone, but are 
multiple and are present also in some other portion of the intestinal tract. 
Instead of causing stenosis as do the carcinomata, a lymphosarcomatous 
growth in the rectum is apt to cause a dilatation of that viscus, or at least 
not to narrow the lumen. The tumor usually involves the submucosa and 
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muscularis, and forms elongated masses lying lengthwise to the gut, and 
is not so apt to produce cylindric thickenings as the carcinoma. 

Another form of sarcoma is the spindle-celled or mixed-cell sarcoma 
arising from the connective tissue of the submucous layer. These tumors 
may project into the lumen and form pedunculated masses, but usually 
remain as more or less spheric or longitudinal new-growths. 

The most frequent type of sarcoma found in the rectum is the melan- 
oma, a tumor largely composed of pigmented connective-tissue cells. 
These tumors, however, are extremely rare in comparison to the frequency 
of carcinoma in this situation. The growths are composed of spindle or 
polyhedral cells, some bearing pigment, others not. They arise in the 
submucous tissues and spread not only by the lymphatics but through 
the blood-vessels, so that multiple melanotic deposits are usually found 
scattered throughout the organs of the body. Such tumors are extremely 
malignant, producing fatal results rather more rapidly than the two forms 
above described. 

Endothelioma ta have been described (Schlesinger), the cells of the 
growth being derived from the endothelium of the dilated vessels present 
in hemorrhoids. Too small a number of cases have been seen, however, 
to permit of a thorough investigation of the structure and clinical course 
of these new-growths. 

Treatment of Rectal Tumors. — During the memory of surgeons 
still living the treatment of tumors and cancer of the rectum and anus 
has been put upon a plane with the surgery of other parts of the body. 
As a consequence malignant tumors have been lifted out of the hopeless 
class into which they had been consigned. 

Operative work luxs advanced along rational lines, parallel with the 
lines of abdominal surgery. The public now understands the frequent 
necessity of the formerly ^abhorred and condemned inguinal artificial 
anus. An artificial janus so placed is now entirely manageable and the 
sufferer from even advanced stages of malignant growth has much the 
same hope of respite or cure that he has in cases of the same disease else- 
where. 

It must first be recognized that carcinoma is, in the beginning, an ab- 
solutely local disease. With the recognition of this fact and with the grow- 
ing tendency of educated medical men to make digital examinations of 
the rectum in every case of complaint, there now comes to the surgeon 
a large number of patients seeking surgical relief early. The prevalent 
custom of using rubber finger-cots or rubber gloves in making rectal ex- 
aminations, thus preventing contamination of the finger and diminishing 
the obnoxious character of the procedure, leads to many more digital 
examinations being made. 

The symptoms of cancer of the rectum are so often vague and fail to 
force themselves upon the notice of the patient that there will always be 
some sufferers who apply too late to take advantage of radical operation. 
Hence palliative relief must be considered. 

Irritation being granted as a fruitful cause of origin of the disease, 
it is both logical and practical to endeavor to help the symptoms by 
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finding and removing irritation. To lessen irritation also^ retards the 
rapid progress of the growth. The one irritation ever preseat is, of course, 
the passage of fecal material over the ulcerated surface. If this is scy- 
balous, or contains a preponderance of rough food products, husks of 
cereals or meat i-emnants, it will be mom apt to provoke the surface and 
induce bleeding. Therefore modified diet, the daily use of soothing 
laxatives, and frequent oil enemata will so far cleanse the rectum that 
relief will be obtained from any distressing symptoms of neuralgia and 
from numerous dysenteric and bloody movements. 

The one great palliation of the disease in inoperable cases, however, 
lies in the early establishment of a manageable artificial inguinal anus. 
The relief to the system is comparable to that following a gastroenteros- 
tomy in malignant disease of the pyloric end of the stomach. There is 
one additional favoring circumstance, that is, the metum is the seat of 
untold numbers of bacteria of serious pathologic types, while the stomach 
is i-elativcly free. 

These detrimental and noxious bacteria are promptly removed from 
active life in large measure, as soon as the wtiste food-products are di- 
verted from the rectum, and stagnation at the site of cancer obviated. 
The physiologic call of hyperemia in intestinal action is reduced to a 
minimum, and one sees a quick change in the secretions of the ulcer and 
the whole rectal mucous membrane; whereas before the inguinal anus 
diverted the fecal current there existed not only a profuse rectal mucus 
secretion, but a putrid bloody and purulent flow from the disease, which 
was either wiished away by the patient, or left to annoy and be absorbed, 
After colostomy one sees both discharges cease almost entirely. This 
agrees with the physiologic law that when an organ is put out of function 
it atrophies and ceases to secrete, or if secretion goes on, the balance be- 
tween absorption and secretion is established and no waste products re- 
sult. Hence the logical utility of the inguinal anus in retarding disease 
and promoting the health and comfort of the patient. 

Delay in creating this beneficent outlet should not be prolonged from 
motives of sentiment. The tendency of malignant growths to create a 
dilatation or pouching above them by obstruction extends soon to the 
sigmoid and colon, so that fecal impaction with fecal to.xemia is the in- 
evitable result in great numbers of cases. When this occurs the operation 
risk, even of creating an inguinal anus, is much increasetl. The kidneys 
arc choked with toxic products, are taxed to clear the system of impurities 
absorbed by the colon, and because of toxemia, albuminuria, and in- 
dicanuria, the patient may easily succumb. 

The picture of a rectum holding back the decaying elements of ulcerat- 
ing cancer, plus the excrementitious contents of the colon in the pelvic 
sink, is not one easily exaggerated. The absorption of such foul toxins 
is the immediate cause of the greenish cachexia, secondary anemia, and 
weak vitality characteristic of these patients, and the surgeon often sees 
a prompt restoration to natural color of the complexion when an artificial 
outlet is made in the groin. The operation greatly improves the health 
and gives notable comfort for many months. 
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When colostomy has been performed codein or opium should be given. 
Their value in checking liquid movements, reducing the wear and tear of 
neuralgia, and retarding tissue change, is added to their well-known 
power in lulling anxiety caused by suffering, procuring sleep, and induc- 
ing a peaceful state of mind which goes far to reconcile the patient to 
the inevitable. 

Operation for Rectal Tumors. — ^The surgeon has a choice of several 
methods, which he must comprehend fully in order wisely to apply the 
right one to the case in hand. 

Much will depend on whether the growth is a tuberous or an annular 
cancerous mass. If tuberous, it may be low down and limited to a small 
area of the rectal circumference, and may have a sessile base or a neck 
smaller than the growth. For such a tumor the legitimate operation will 
be one of excision of tlie growth and a neighboring part of the ample wall 
of the rectum. But if it be annular, or spread over a third of the circum- 
ference, it will be unwise to trifle with minor ])roccdures. 

The two major operations are amputation of the rectum and resection. 
Amputation consists in removal of the entire rectal tube fi’om above the 
disease to the anal margin. Resection consists in cutting out that portion 
which is diseased and uniting uninvolved parts above and below into a 
continuous channel. 

The methods of of)erating are chissified according to the route b}'' which 
each is done. The rectal, vaginal, perineal, sacral, and abdominal (or 
combinations of these) comprehend the available routes. 

Rectal Method. -If the tumor is very low down, it may perhaps be 
removed through a well-dilated sphincter ani and be removed better and 
nioie safely than by any other method. The rectal method does not 
differ much from the operation for lemoval of hemorrhoids. If the 
growth occupies a small marginal surface and h.*is not invaded the muscle, 
it maybe legitimately excised, if the operator but keep in mind the ob- 
servation that three-quarters of an inch of apparently uninvolved mucous 
coat is the least margin of safety. Microscopic study shows that in- 
vasion of the submucous, the muscular, and the extra-mus(mlar layer is 
progressively wider as one leaves the mucous surface. 

If the growth is not movable at the submucous coat, it may be known 
to have invaded the muscular, and then one cannot rightly leave the 
sphincter or any of the intestinal tube. 

If there is wide involvement of the mucosa alone, that is, if the 
growth is superficial and glandular, a resection of the mucous tube after 
the method of Whitehead's operation for hemorrhoids may be sufficient. 
The number of cases in which this limited operation is available is not 
large, and should be more and more restricted. Its advantage is great, 
because of the subsequent sphincter control. 

The one bugbear of rectal surgery is incontinence of feces. No opera- 
tions involving removal of the sphincter can insure subsequent control. 
Nevertheless the operator must have but one guiding thought in his 
operation, namely, removal of all the diseiise, and the patient is obliged to 
take the consequences. Substitutes for a sphincter will be spoken of later. 
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The vaginal method holds a legitimate place in the procedures of 
choice. The rectovaginal septum is so close to a large nufhber of rectal 
growths that they can be felt by vaginal touch; hence this tube has 
been adopted by some surgeons as a feasible avenue of approach. 

The usual preliminaries being carried out, and a lithotomy position 
maintained, the operator incises through the [)()sterior vaginal wall, and 
(tarries his incision around the anus into both the ischiorectal fossae, or 
he splits the perineum in the median line, dividing the vaginal and rectal 
sphincter precisely Jis if a complete rupture had taken place in parturition. 
Kveii more, he may split the rectal sphincter in two halves, carrying his 
incision back to the coccyx. This implies careful restoration afterward 
of the divided muscle ends. The rectum can now be readily isolated by 
blunt dissection from the wide open pelvis. There will be consideral)le 
hemorrhage during this stage, which can be checked by clamps and 
packing. 

The peritoneal cavity will be opened by cutting across the vagina be- 
hind the cervix uteri, and the scissom will cut the peritoneum jus it is 
reflected from the rectum, so that the latter can be drawn down several 
inches, held only by its sacral cellular and vascular connections, which 
stretch enough to permit resection of three or four inches. The intestines 
must be kept in tlie al)(lomen by gauze in the form of pads ten inches 
square, or by narrow pads (4 inches by H) inches) with ta|)es attached. 

If the disease recpiircs resection of several inches, a series of sutures 
can be placed so as to unite the healthy anal end to the upper sigmoid end. 
These must be in a double row, the fii*st one on the sacral aspect holding 
the muscular layer, the second the mucous layer. 

The rejiair of the muscular and mucous coats of the rectum having been 
accomplished, the vaginal wall is sutured independently by catgut con- 
tinuously applied, and the sphincter and perineum are repaired as in peri- 
neorrhaphy, namely, by silkworm-gut stitches through the skin securing 
the divided muscular ends in apposition. Some advise a sei)arate catgut 
stitch to hold the muscle end with some precision, but it will be wise to use 
here only fine catgut for exact apposition, and rely on the silkworm-gut 
to secure permanence. The silkworm-gut should I’eniain in place for 
ten days. 

Even with these precautions there is af)t to be a small temporary 
fecal fistula through the vaginal suture line; but as the mucosa in both 
the rectum and vagina htxs been inverted into its i-espective canal, this 
small fistula heals spontanei^usly by granulation. 

This rather elaborate procedure is by no means as easy as its descrip- 
tion suggests. I have, however, proved its utility, with less shock and 
great simplification in badly involved cases, by first having established 
an artificial anus; the sigmoid end of the colon being closed and dropped 
back into the abdomen. Then, disregarding the fecal discharge, now 
arrested at the inguinal opening, the disease is eradi(;ated with siudi 
liberal removal of the involved rectum and vjiginal wall as is recpiired, 
the wound packed, and allowed to heal by granulation. 

It is amazing how well the pelvic outlet closes as it heals, and the open 
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lower end of the sigmoid becomes continuous with the vagina, above the 
level of the uterus. Nevertheless, with absence of normal fecal irritation 
the mucous secjretion is pure and finally ceases, as the balance between 
secretion and absorption is established; so that the patient notices no 
more than would be normal to the vagina alone. This method seems to 
be more in accord with modem surgical principles than an attempt to 
suture and to re-establish a normal anal discharge; inasmuch as the surgeon 
always has before him the difficulty of reuniting the ends, and is tempted 
to excise too near the disease in spite of his best intentions, thus inviting 
recurrence. 

By the vaginal route it is possible to remove a limited part of the 
anterior wall of the rectum, if the growth is fortunately discovered early, 
and happens to be placed in this situation. Such occasions, however, are 
rare. 

The perineal route was the earliest adopted by surgeons for ex- 
tirpation of rectal cancer, and for many years was the accepted method. 
First offered by Lisfranc, in 1822, it was subjected to many variations, 
and in spite of drawbacks is utilized by some today. Its gicat drawback 
is the incontinence resulting from removal of the sphincter with the anal 
portion of the rectum, and the establishment of a trumpet-shaped opening. 

Operation , — Assuming the disease to be so placed as to require re- 
moval of the lower part of the rectum and anus, the patient is placed in the 
lithotomy posture, and a free incision is made in the raphe of the perineum, 
thence around both sides of the anus, meeting in the median line, and ex- 
tended to the coccyx or beyond. The coccyx may be excised if neces- 
sary, to gain increased space. The anus had best be closed by a heavy 
purse-string suture, to contain its contents, and enable one to handle it 
freely. 

Having drawn down the closed anal portion with sphincter attached, 
the operator finds oh traction that it is held back by the tubular invest- 
ment of the levator ani and pelvic fascia, and by snug anterior attachment 
to the base of the bladder and urethra in the male. 

By a circular sweep of the knife at the sides, and between the coccyx 
and anus, this fibro-muscular support is cut, and a finger can readily 
be used to separate the rectal tube, except in front, where (‘are is needed. 
In the male urethra a sound should be placed to separate the growth 
without tearing the bladder. It soon yields to traction and blunt dis- 
section, with not much hemorrhage, and when loosened from the sacral 
hollow it is found to be held only by the peritoneum where it stretches 
in front to the bladder, and behind by the sacral mesorectum. Almost 
all the nutrient vessels are contained here. If the diseased area is 
high, the peritoneum must be opened and cut around the sides of the 
drawn-out rectum, which gives great freedom; so that the proximal end 
can be brought to reach the anal skin. This is all that is required, and 
the operator now amputates, after tacking the wall of the bowel to the 
skin to prevent retraction. The parts are now washed and a tube of 
rubber, wound with iodoform gauze, inserted into the bowel, with an 
additional sacral drain at the tip of the cocc3rx. 
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The Coccygeal and Sacral Methods. — For twenty years the experi- 
ence of world-famed operators has advanced the operative method of 
removing rectal cancer along lines of more thorough extirpation. Ac- 
knowledged prominence has been given to the method and to the deter- 
mination of Kraske, of Freiburg, to remove to their fullest limit behind 
the rectum all barriers that prevent elaboration and safeguarding of the 
excision. The demonstration that the presence of the lower half of the 
sacrum and the coccyx was not necessary to the integrity of the pelvis 
led Kraske to propose their removal up to the limit of the third sacral 
foramen. From this emerges the sacral root giving nerve-supply to 
the rectum and bladder. The destruction of one third root leads to im- 
paired function, and of both to paralysis of the bladder. The nerves 
emerging from the fourth and fifth foramina are unimportant. Until 
the past five years the Kraske method has been quite generally accepted 
as superior to all others in permitting removal of cancer in the sacral 
hollow or in the upper rectal region. Kocher alone has maintained that 
removal of the coccyx only, gives enough room for thorough work. 

A description of Kraske^ s operation will exhibit the principle of all 
sacTal methods of resection of the rectum. The patient is placed on his 
right side with hips raised on a sand-bag and thighs well flexed on the ab- 
domen. A deep skin incision is made in the median line, from the anus 
to the sacrum, and along its upper bonier to near the posterior inferior 
iliac spine; this is carried down to and divides the sacrosciatic ligaments 
and some parts of the gluteus maximus muscle; these being separated 
from the sacrum, a chisel or saw is applied across the sacrum l)elow the 
level of ihe third posterior foramen. Some prefer to pass a Gigli saw 
underneath and cut the sacrum on this line; others divide it by heavy 
bone-cutting forceps. Rehn and Rydygier make an additional transverse 
skin incision and save the bone attached as an osteoplastic flap, hinged 
on the right side. Modifications of this extreme bone removal suffice in 
many cases according to the extent of the involvement, and have been 
advocated by Ileinecke, Bardenheuer, Hochenegg and others; each 
removing part or all of the coccyx and the left side of the sacrum only, or 
some part within the limit set by Kraske. All have for many years been 
such ardent advocates of the method that we have evidence of its great 
merit. 

In subsequent steps, however, we have evidence of its deficiency. 
The exposure of the soft parts being accomplished, approach to the 
rectum is obtained by cutting in the median line through the junction of the 
levator ani, dividing them laterally above the sphincter. The rectal tube 
is now roughly dissected from its various attachments, most intimate 
at the anterior aspect. The peritoneum must usually be opened and 
split around the rectum to permit its descent. As far as need be, the 
suspending mesorectum must be drawn upon and ligated, so as to leave 
the superior hemorrhoidal artery absolutely the last part to be tied. By 
this procedure a free portion of the rectum can be drawn down and 
united to the anal section,— if happily it be uninvaded,— thus com- 
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pleting the tube. Should the union be impossible, the drawn down end 
must be stitched in the sacral wound and left as a permanent anus. 



Gersuny has devised 
a method of partially ob- 
structing and transform- 
ing this deficient anus, by 
twisting the bowel one 
half-turn or more before 
stitching, to make a spiral 
end to the outlet in hopes 
of its being more manage- 
able. This addition has 
been generally abandonal 
as giving an improvement 
in but a small number of 
cases, and adding a risk 



of infection and of gan- 
grene of the end. 

The ideal to be at- 
tained is restoration of 
the canal without tension, 
and with a continued 
sphincteric anus. Two 
reasons often prevent 
this: First, the liability 
to non-union of the gut 
from the absence of peri- 
toneal investment; and, 
second, the tension which 
leads to gangrene, or at 



least tearing of the 
stitches through the fri- 
able tissue. 

A long-enduring fecal 
fistula often results there- 
fore, which, however, 
generally closes in time 
and leaves a continent 
rectum. 

The conviction has 
gradually forced itself up- 
on the surgical world that 


Fio. 109. — ^AnnoMiNAL Route for Cancer op the Rectum. 

Trendelenburq Pobition. 

a, Divided ends of the nfcmoid inverted by purse-string 
auture. Dotted Iim nhows HMtion of the pelvic peritoneum, 
p, oMond step. Rectum dissected from the pelvis after 
ligation of the mesorectum. c, Third step. Rectum ready 
for removal. Kraske method not usually necessary, as the 
amputation above the anal portion can be done from 
above. This affords excellent drainage. 


the sacral method, while 
usually more thorough 
than any other, for mid- 
rectal or high (»ncer, is 
inadequate to permit ex- 
tirpation of the lymph- 
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nodes in the sacral hollow, with satisfaction. Hence surgeons by 
necessity have lately turned to the abdominal route as giving access 
to the rectum and the sacral lymph-nodes, and, as if by general 
consent, the deficiency of the sacral and lower routes has caused a wide 
acceptance of the abdominal or the combined method as preferable for 
cancer of the middle or upper rectum. 

Kraske himself has become its most ardent advocate. The alluring 
exhibition of the basin of the pelvis from above, when the patient, man or 


woman, has been placal in 
the Trendelenburg position, 
with all the intestines kept 
in the upper abdomen by 
pads, and with only the sig- 
moid and rectum in view, 
has invited every surgeon to 
study rectal tumors from 
this aspect. He sees at once 
tlie upper aspect of the 
growth, its peritoneal and 
lymphtitic; invasion. He 
sees that by ligation of the 
superior mesenteric artery in 
the mesorectum the hemor- 
rhage is controlled largely 



before any stej) is taken for 
removal; that anastomosis 
is easy if the tumor is near 
the sigmoid; that if it be 
lower, the rectum can be 
most easily loosened from 
the pelvis and dissected 
even down to the anal por- 
tion. 

It is consistent with mod- 
em thoroughness that this 
should be the accej)ted route 
for high or middle rectal sur- 



gery. Although suggested 
by others, Quenu was the 
first arrlent advocate of this 


Fio. no. PkRFKCTI.Y MaNAUKAIILK LkKT iMil^INAL 

Anus Four Ykaks aftkr Complete Removal of 
A Cancerous Rectum. 


method; now advanced by Kraske and indorsed by his continental 
colleagues. In America, Keen, Weir, and others have for ten years oc- 


casionally practised it with growing enthusiasm. 

Kraske advocates the abdominal separation of the rectum after 
division just above the growth, tlown to its lowest attachment. Then 
transferring the patient from Trendelenburg’s to the right lateral prone 
posture, he makes a quick sacral operation, and completes it as well as 


166 


SURGERY OF THE RECTUM AND ANUS. 


circumstances will allow; anastomosing or creating a sacral anus if 
necessary (Fig. 109). 

American surgeons, led by Keen and Weir, are more prone to create 
an inguinal aniis at or before operation to eliminate the rectum, avoiding 
transit of feces through the pelvis, with its many mishaps, anal inefficiency, 
and provocation to return of the disease. 

At best, the victims of rectal cancer must be satisfied with a long 
extension of life, a retluced operative mortality, and the relatively 
slight discomfort of an inguinal anus (Fig. 110). 

Kraske quotes his ten recent cases of the combined method, all done 
for most advanced diseases, as yielding four deaths, all in men, but antici- 
pates far better results as it is more widely adopted for all cases. The 
gravity of operation for pelvic cancer is generally increased in men, 
whether from the greater tolerance of women to pelvic surgery, or 
greater facility in removing the less adherent rectum, cannot be said. 
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CHAPTER I.V. 


EXAMINATION OF THE URINE IN RELATION TO SURGICAL 

MEASURES. 

By David L. Edsall, M.D., 

PHILADELPHIA. 

In recent years a somewhat violent discussion has been going on 
among those who would often make the clinical laboratory the court of 
final appeal and tliose who would divest many laboratory methods now 
used of much or all of the clinical value that has been attributed to them. 
Both worshipers and iconoclasts have been particularly busy with certain 
methods of examining the urine; indeed, in no connection has this dis- 
cussion been more lively than in relation to methods that arc intended to 
furnish knowledge of value in determining the condition of one or both 
kidneys. It is my pi'ovince in this article simply to express briefly my 
views regarding the value or lack of value of some of the methods of 
examining the urine, particularly some of the more recent ones, confining, 
myself exclusively to a few questions that are of especial surgical inter- 
est. It will be necessary, in order properly to economize space, merely 
to state my views, without attempting to justify them by exteiidcil 
technical discussion, and without giving descriptions of methods. The 
latter can much more suitably be sought in books that deal with such 
matters at length.' 

Since I cannot entirely share the enthusiasm of some writers regarding 
the matters that fall within the sphere of this article, but approach their 
discussion with the feeling that modern methods of examining the urine 
have in but few ways furnished really satisfactory additions to our diag- 
nostic pow’^ers, my tfisk is not altogether attractive; for it amounts largely 
to a criticism that is more or less unfavorable or skeptical. Many of the 
questions to be discussed remain at present in so chiiotic a state that it 
is hard, at best, to pass fair judgment upon them. The difficulty in 
learning the actual value of most of these methods from the statistics 
which have been accumulated has been largely increased by the fact that 
a considerable proportion of those who have greatly overpraised them, 
os well as many who have most severely condemned them, have carried 
on their discussions from the point of view of expecting clinical-laboratory 
methods to furnish specific facts of conclusive value in diagnosis and prog- 
nosis. This is, of course, entirely out of the question. The point at 
issue is the capacity of these methods to furnish fragments of knowledge 
that, when added to numerous other fragments gained by bedside work, 
will aid materially in forming a correct opinion of the case. 
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Another misconception as to the value of these methods is based upon 
a lack of understanding as to what many of them arc actually intended 
to accomplish. Many persons appear to feel, for example, that cryos- 
copy has or should have some mysterious power of determining things 
that are beyond and above the powers of other methods directed toward 
the same end; while, as a matter of fact, cryoscopy simply does much 
the same thing as do some other methods. When carried out properly, 
however, it is more delicate and giv^, in a certain sense, a more compre- 
hensive result — although not necessarily one that is more valuable 
clinically. 

It is impossible to reach a fair decision as to the value of any of these 
methods, unless one admits at the outset that, as a rule, no one of them 
can fumish knowledge that of itself suffices for a diagnosis. It is like- 
wise important that any one attempting to use them in reaching a con- 
clusion should not only be familiar with the fact that a method is intended 
to furnish, for example, knowledge of the state of the kidneys or the ]ian- 
creiis, and should have some acquaintance witli the statistical results 
of its use, whether favorable or not; he should also be familiar with the 
manner in which the method is supposed to accomplish its end, and should 
have some conception of its inherent powers and limitations. A clinician 
may be unskilled in the use of a method, and yet get useful results through 
iui iissistant; but he cannot do this safely unless he understands the 
rationale of the method sufficiently to be able to determine largely by 
himself tlio value of the result in an individual case, and to depend 
upon the laboratory man almost solely for an accurate result rather 
than for an opinion jis to its value. 

Again, there has recently been a strong tendency to seek the delicate 
and difficult methods of the physicist and of the ])hysico-chemist in clinical 
work, in order to insure greater accuracy. While accuracy is in itself 
always desirable, it should be remembered that — contrary to the con- 
ditions in physical work, for example -there are always in clinical ques- 
tions a large number of uncontrollable varial)le factors; and the most 
accurate metho<l available can usually determine only one of these factoi*s. 
The very delicate and accurate methods are usually extremely time- 
consuming; and unless absolute {iccura(;y is essential and yields important 
results, other easier methods that are approximately accurate may give 
just Jis valuable results, without so much wjiste of time. If the more 
delicate methods are used, skill and experience are essential, if serious 
technical errors and consequent gross clinical errors arc to be avoided; 
and unless one has such skill and experience, one had better depend 
upon simpler methods. 

Ijet me first consider briefly the most serious of the questions that I 
shall refer to, the determination of the functional capacity of the 
kidneys. The question of the separate capacity of the individual kid- 
neys can be studied only by securing separately the urine from each side, 
and this will be considered later. 

The power of the two kidneys, working together, to carry on their 
function properly and to stand some extra strain is quite as much a medi- 
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cal consideration as a surgical; but it becomes a matter of especially 
critical anxiety to the surgeon when serious operations are projected. 
In this we are not at present to any noteworthy extent better off than we 
were before the more recent methods had been devised. We have known 
for many yeara that, while one may ordinarily draw reasonably accu- 
rate conclusions from a study of albumin, casts, and other formed ele- 
ments, and from general clinical observations of tlie patient, the results 
not infrequently lead one into error. A quantitative determination of 
various solid constituents of the urine has been widely used, in order to 
make diagnosis more accurate; but the results are little, if at all, more 
satisfactory. As to albumin and casts, it is perfectly well known that 
these may be nearly or quite absent, when serious disease of the kidneys 
is present; and, on the other hand, that they may be present, and yet 
there may be no serious essential disease of the kidneys, the se(?ondary 
effects of disease situated elsewhere having produced them. They may 
also be due to disease of one kidney, while the other is entirely capable 
of carrying on all the work. Furthermore, albumin and casts may be 
present to a more or less considerable amount, as the result of actual renal 
disease; and yet the kidneys may be capable of going through serious 
extra strain; and the amount may be no indication of the scrifmsness of 
the renal disonlcr. Ver}^ commonly, in surgical cases which are associatal 
with a toxemia (especially, that is, in cases in whi(*h there is absorption, 
or general infection, from local infection of some sort), a little albumin 
ami a few casts, or more marked conditions, up to the signs of decided 
nephritis,may be found in the urine, and may disappear when surgical inter- 
vention has caused recovery from the primary trouble. In such instances 
the condition of thekidneys is evidently due to irritation or actual nepliritis, 
as the case may })C, scc()ndarv to the other disease; and the existence of 
such urinaiy' abnorrnalities then constitutes an ac^tual indication for 
operation, provided the circumstances are not su(‘h as to make this highly 
dangerous. At times, however, such signs arc due to grave renal 
disease, wliicli may or may not be secondary to the primary surgical 
affection. In such a case, any serious operation — particularly if it in- 
volves the urinary tract — may produce dangerous renal failure and be 
more hazanious than letting the patient alone. Unfortunately, this 
same danger may be present, even wlien the urine seems to ordinary 
tests normal or nearly so. 

The only rational way of attempting to determine whether, in these 
various circumstances, the kidneys arc in a dangerous state or not has 
been to search for the caniiovascular and other general evidence of seri- 
ous chronic renal disease, and to use well-balanced judgment in inter- 
preting the urinary and other more general findings. As a rule, when a 
surgical cause for renal irritation is present and other causes are absent, 
it is easy to determine that ofieration is indicated unless the circum- 
stances in reganl to the kidneys are pretty desperate; but when both a 
surgical cause and other possible causes are present, the matter is far 
less simple, and fine judgment is required in individual cases. 

Among the other methods of examining the urine that have been 
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used in attempting to make this matter clear, I may mention the esti- 
mation of the amount of urea excreted, the amount of clvlorids, and the 
amounts of total solids. The results from these methods are little, if 
at all, more satisfa(;tory than those from the common routine prac- 
tices; and this is not surprising. As to urea, in the first place, the 
commonly used method for estimating this substance, — the hypobromite 
method in its various modifications, — has an unavoidable error connected 
with its use that is so large as to make the method not far from 
practically valueless. It is unquestionably valueless, unless carried out 
with the best apparatus and with great care as to details; and these 
conditions are very rarely met. More reliable methods require too much 
time and skill to be suited to ordinary clinical work. Granting that 
a more reliable method be used, the estimation of urea, chlorids, or total 
solids is absolutely valueless, unless the amount of intake in the food in 
the twenty-four hours is detemiined, and unless the total amount ex- 
creted in this time of the special substances being studied is accurately 
determined. Percentages are worthless, as they vary enormously at 
different times in the same person, a(*cording to the time of day, and 
especially in relation to the amount of food and of fluid taken shortly 
before. To know the intake is essential, — for an ai)parcntly poor excre- 
tion may be due, not to retention, but to a low intake, — since, even in 
normal persons, the excretion, of course, varies directly with the intake. 

The most pra(;ticable means of accomplishing a comparison between 
the intake and tlie outgo would seem to be a study of the nitrogen of the 
food and urine; for, with a simple diet, the amount of nitrogen in the fo(Kl 
may be determined accurately, and may even be estimated fairly accu- 
rately from tables prepared from large numbers of analyses. Moreover, 
the estimation of the urinary nitrogen, while time-consuming, is not 
difficult. Even when the total nitrogen intake is accurately determined, 
however, and is (H)nipared with the nitrogen excretion, the result is, 
unfortunately, of little diagnostic or prognostic value; for we have learned, 
chiefly through the work of von Noonlen and his pupils, that although 
actual severe nephritis may be present, retention may be absent unless 
the condition of the patient is desperate, or, at most, periods of retention 
may alternate with periods of good excretion. Even though retention 
were present, it would not necessarily mean that it was due to inability 
to excrete properly; for retention is frequently ymrposeful and ])roy)er, 
in that it is intended to accomplish the rebuilding of tissue that has been 
lost — a process that, of course, goes on usually in persons with any 
disease, when they are showing temporary or permanent improvement. 

We meet, therefore, with so many factors that influence the results 
that the most difficult quantitative methods of studying special com- 
ponents of the Tirine furnish little, if any, more evidence of a reliable 
sort than do the simpler qualitative and microscopic methods. I have 
mentioned in a little detail some of the factors that disturb conclusions, 
because I find that they are overlooked with extreme frequency when the 
value of these methods is being considered; and because, also, they are 
equally forcible objections to some of the new^er methods. It may, per- 
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haps, be fairly said that there is this value in studying the chlorids : 
they may be determined accurately by a comparatively easy method; 
and if the intake remains much the same, one can get some idea as to 
the changes in the excretory power in the same case from time to time 
and can, therefore, form some conclusion as to the progress that the case 
is making. Such conclusions are not, however, of great value, and must 
be recognized as merely approximate. 

Within very recent years, attempts have been made to gain more 
accurate knowledge, chiefly in one of two ways: (1) by using more 
delicate methods; and (2) by testing the capacity of the kidney (a) to 
excrete abnormal substances that have been swallowed or injected into 
the tissues or (6) to excrete increased amounts of some normal sub- 
stances. Under (1) come, more especially, cryoscopy and determina- 
tion of the elect lie conductivity of the urine. Neither hfis added to our 
clinical resources when we are studying the mixed urine from the two kid- 
neys. I may dismiss the question of the electric conductivity of the urine 
by saying that it determines simply the number of electrolytes (that is, 
of salts that untlergo dissociation) in sokition in the urine; that clinical 
experience with the method has, up to the present, shown nothing that 
indicates it to be even as useful as cryos(T)py; that the abnormalities 
so far found cannot be definitely interpreted; and, finally, that the urine 
is so compli(^ated a solution as to bo prol)ably quite unsuited to the use 
of this method. The proper sphere of the latter really appears to be 
limited to simple, or comparatively simy)le, solutions. 

Cryoscopy,^ or the determination of the freezing-point of a solution, 
is an exceedingly accurate method of Icaniing the number of total mole- 
cules in the solution. There is no a jwlori reason why (jryoscopy should 
furnish any more useful clinical knowledge than that provkled by other 
good methods for determining similar things, ex(?ept that (uyoscopy is a 
j)articularly delicate method; and it determines the total amount of all 
the (lialyzable molecailes present, while most of the other methods that 
can be used determine the amount of only one particular su])stance, 
such as nitrogen, urea, or chlorids. While total-solid determinations 
do tell the entire (juantity of solids, the methods for the latter determina- 
tions are, in the best of circumstances, likely to be inaccurate; and, as 
usually carried out, they are veiy inaccurate. They, furthermore, in- 
clude any albumin present; while cryoscopy does not; and it is a disad- 
vantage to include the albumin in the same estimation, when one wishes 
to know the capacity of the kidneys to excrete the substances that should 
pass through them. 

The advantages of cryoscopy that I have mentioned are, however, 
of minor importance when compared with the very important disad- 
vantages that cryoscopy shares with previously mentioned methods. 
The most serious disadvantage is that the results from cryoscopy are, 
of course, influenced by the diet quite as much as are the results from 
other methods; and it is apparent that there is absolutely no way of 
determining, except by the most impossibly elaborate means, exactly 
what the molecular concentration of the urine should be in any particular 
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case on any particular diet. The nearest that we can come to this is to 
determine in a very large number of nomial persons what the average result 
of cryoscopy is when a very carefully regulated diet is being used; but the 
variations in individuals are such that a comparison of the result in any one 
case with an average normal would amount to absolutely nothing, unless 
the difference should be very decided. If it is veiy decided, less accurate 
and less difficult methods would tell quite as much. 1 have never been 
able to see that cryoscopy of the urine, except as an accurate means of 
comparing the urines collecjted separately from the two kidneys, — and 
this question is not now under discussion, — can offer any valuable clini- 
cal information; chiefly because of the reason mentioned. If extensive 
studies had shown that it does give such information, this result w^ould, 
of course, have to be accepted, even though unexpected; but studies 
have not shown useful results, nor have the various combinations, such 
as cryoscopy and chlorid-determinations, demonstrated anything of 
importance. In studying purely physiologic or pathologic questions 
these methods have been very valuable, but that is anot her matter. 

The question of cryoscopy of the blood is not strictly within my 
province, but I may be permitted to mention that, with some modifica- 
tions, the objections that I have noted to cr>^oscopy of the urine apply 
to cryoscopy of the blood ; and that the results of its use have not been 
satisfactory, except in the hands of its enthusiastic advocates. 

Testing the excretion of abnormal substances has, at first thought, 
more in its favor, in that it avoids the complexities of learning the intake 
of food and (comparing this with the outgo; and that it likewise avoids 
some other variable physiologic and pathologic factors. It simply puts a 
demand upon the kidneys and lets one observe how^ w^ell they respond to 
this demand. V'arious substances, such as potassium iodid, salicylic; acid, 
etc., have been used in past yearn for this jmrpose; but at present this 
method is of interest chiefly in relation with methylene-blue and phlorizin. 
When methylene-blue is injected, it rapidly begins to appear in the urine; 
and within a given pericxl it is entirely excreted in normal cases, either in 
the form of the dye itself, or as its colorless chromogen. The time of 
its appearance, the duration of its excretion, and the total amount that 
can be recovered have been used as criteria of the functionating power 
of the kidneys. There is no doubt that the excretion is likely to be de- 
layed in cases with bad kidneys, and also to be either shortened in dura- 
tion or, at times, abnormally prolonged, but normally rapid excretion may 
oc(;ur also in nephritis, and sometimes, indeed, the excretion is abnormally 
rapid. I do not think that it is profitable to say more here in regartl to 
this method than that the results have been altogether too uncrertain to 
permit of any reliance upon them. Methylene-blue is, how^ever, useful — 
as is indigo cannin — as a means of determining through cystoscopic 
observation the simple fact that the urine is coming from both ureters 
or from only one; and in order to determine, also, that fistulous tracts 
communicate with the urinary passages. 

Phlorizin has been used on account of the fact that after its injection 
the kidneys normally excrete glucose. This glycosuria has recently come 
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to be generally considered as the result of some alteration in the renal 
epithelium that permits of the passage of glucose, which normally is 
retained. It appears to me to be still quite as probable that the gly co'suria 
is due to breaking up or altering combinations in which the glucose nor- 
mally exists in the blood, the sugar thus coming to be wholly or relatively 
in free solution, and thus passing the normal kidney easily. However 
this may be, glycosuria does ordinarily appear promptly when the kidneys 
are normal; and it usually appears later, and sometimes not at all, when 
the kidneys are diseased. 

This test seems to deserve more serious consideration than those that 
have been mentioned. There are undoubtedly errors associated with it. 
In cases of acute nephritis, for example, the excretion is often hastened, in- 
stead of being delayed. Error from this source can frequently be avoided 
to the extent that one simply lays no stress upon quick excretion when 
the usual signs of acute nephritis (much albumin, many casts, and blood) 
are present; but this alone would exclude some very important cases 
from the use of this test. On the other hand, even the enthusiastic reports of 
devotees of its use — of Kapsammer,^ for instance — show that at most it in- 
dicates simply the ability of the kidneys to excrete glucose; that, though it 
be positive, grave disease may be present; and that the excretion is some- 
times delayed, when all evidence of serious disease persistently remains 
absent, although great strain, such as that of a severe operation, is thrown 
upon the kidneys. It is, therefore, by no means an absolute test; but 
the results up to the present appear to make it sufficiently accurate to 
render it desirable for one to be cautious, in any case in which the excre- 
tion of sugar is delayed or is slight; while, on the other hand, if the 
excretion is prompt and of good quantity, and if there are no signs of 
acute nephritis, the kidneys are likely to be healthy. I feel, however, 
that while the test has some value, it should be used only when a con- 
clusion cannot be reached in other ways; for it is not unreasonable 
to think that the abnormalities set up by it in the kidney may, at 
times, be harmful, and there are on record a number of instances in 
which damage was thought to have been causeci by the use of the test. 
These latter cases are not wholly convincing, but they are enough to 
suggest caution. 

Tests of the response of the kidneys to increased amounts of nor- 
mal substances have been carried out chiefly with ordinary salt and 
water. The ingestion of large added amounts of sodium chlorid within a 
short period is usually followed by a corresponding, or even an excessive, 
increase in excretion, provided the kidneys have good excretory capacity; 
and the excretion is commonly imperfect, or even actually reduced below 
its previous point, if the functionating capacity is poor. The results of 
this test, however, in the hands of Steyrer and others who have in- 
vestigated it extensively, have been irregular and uncertain; and, further- 
more, I am convinced from my own studies that the test may have danger- 
ous results in cases that are already damaged, and I think that it should 
be discarded. 

The power of the kidneys to excrete suddenly increased amounts of 
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water, which has been investigated by Illyes and Kovesi , Strauss , Albarran,^ 
and others, seems to be deserving of more extensive trial, tertainly nor- 
mal kidneys react, as a rule, much better than those that are diseased. 
The results are variable and at times difficult, as yet, to interpret; and a 
decision as to the value of the test cannot at present be reached. While 
not yet, to my mind, of any definite clinical value, it is particularly worthy 
of study, because of the nature of the test. That is, it purports to de- 
termine, not merely what the kidneys are doing at any particular time, but 
what they are capable of doing in response to an extra demand of a normal 
character. 

So far, then, as our power of determining the functionating capacity 
of the two kidneys is concerned, I think that we must still rely upon an ex- 
amination of the urine by means of the older and simpler methods, i. e.: 
examination for albumin, casts, and other formed elements; total quan- 
tity in twenty-four hours; and specific gravity. Even more than this, 
we must rely upon a searching histoiy and general examination of the 
patient, in order to discover or eliminate the distant effects of renal disease. 
The results, of course, are not always reliable. They can, perhaps, in 
questionable cases, be made more accurate by using the phlorizin test, 
in that prompt excretion of sugar, provided acute nephritis is absent, 
supports other evidence of apparent good function; and delayed or slight 
glycosuria increases the significance of other abnormalities that may 
have been discovered by ordinary examination of the urine or by general 
examination of the patient. When the phlorizin test alone is indicative 
of disease and other investigations are negative, (caution is demanded; 
but this test alone cannot be relied upon to settle the matter finally. It 
appears to be fairly clear that if the results from the phlorizin test are to 
be relied upon, the dose should be from 0.01 to 0.02 gram, rather than 
0.005 gram, as recommended in the earlier days of its use. 

When we come to the question of determining the separate capacity 
of the two kidneys, we have one great advantage over a study of the 
mixed urine. In the latter we must contrast our results with our concep- 
tion of the normal; usually, that is, with an average obtained from various 
normal persons. With the separate urines we can at once contrast the 
two urines from the same individual, and usually tell which is relatively 
the more nearly normal. When, however, it is desired to determine 
whether one or both are actually normal or, at any rate, capable of carry- 
ing on the whole renal function, we have very limited powers. We can 
merely say that one is doing better work than its fellow; and, beyond this, 
must limit ourselves to the statement that one kidney appears to be 
behaving in the manner that a normal or an abnormal kidney, as the case 
may be, usually behaves. That is, we have no absolute criteria on which 
to base our conclusions, and can merely contrast the results with those 
obtained in cases known to be normal. We must recognize that the tests 
we use for determining this are the same as those already discussed in con- 
nection with the mixed urine; and that when it comes to establishing, not 
the relation of one kidney to the other, but its relation to the normal, the 
tests have the same errors that they have when used with the mixed urine. 
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It is, however, possible in a large proportion of cases, as I have stated, 
to tell by means of a combination of tests how much work one 
kidney is doing as compared with the other. This is a very decided step in 
advance of a simple examination of the urine from each kidney for al- 
bumin, casts, pus, bacteria, etc. The latter examinations may show ab- 
normalities, and in such instances the result is important; but they may 
be negative when the kidney is seriously diseased. At best, they merely 
show that abnormalities are present; while they indicate little or nothing 
regarding the work that either kidney is doing or is capable of doing. Un- 
fortunately, the best of the other tests does not provide an absolutely 
reliable contrast between the two kidneys. The more seriously diseased 
kidney may secrete more fluid; it may even, in some instances, secrete 
more solids during the time of an examination; and it may, if acutely 
inflamed, respond more (i[uickly to the phlorizin test. Further, a kidney 
may responcl more favorably to the test as compared with its badly 
disordered fellow, and yet it may be itself gravely diseased. A good 
illustration of this is afforded by a case reported by Kapsammer, in which 
a kidney that was a mere pyonephrotic shell responded well to the phlori- 
zin test, and was evidently doing most of the work; while its fellow, 
not previously known to be diseased, responded very poorly to phlorizin, 
and evidently did but little of the total excretion. The latter kidney 
proved, when examined pathologically later, to be the seat of a severe 
interstitial nephritis. Kapsammer uses this result as evidence of the 
value of the test in discovering the incapacity of an apparently sound 
kidney, in this instance the one that was the seat of nephritis. It appears 
to me, however, to be equally good evidence that the test may lead one to 
consider jis sound a kidney that is so gravely diseased that little of its 
structure is left; provided only that it htis still some relatively healthy 
epithelium, cai)able of excreting glucose, as was the case with the pyone- 
phrotic kidney. 

There are, therefore, very evident possibilities of error that cannot be 
avoided; but all tests of any function, whether they be clinical or labora- 
tory tests, have such possibilities associated with them. I think that the 
evidence indicates that by using the tests that I have mentioned the possi- 
bility of error is reduced if, together with these tests, the general features 
of the case are carefully studied. The contrary views of Rovsing,® Israel,® 
and others, who consider the tests confusing rather than helpful, are based 
upon their consideration of uncertain statistics, and are not convincing. 
The results of those that have had extensive experience with these tests - 
Casper, Albarran, Kapsammer, and others — indicate that they have value 
in reducing error. 

It does appear, however, that Rovsing and Israel have some 
right on their side in contending that an absolute danger-line should 
not be drawn on the basis of these tests, operation being refused if this 
line is passed. We have, as has been stated, no accurate way of telling 
when any kidney is normal; or, if abnormal, how far it departs from the 
normal. A danger-line, no matter where drawn, is therefore purely 
arbitrary; and we are not yet in a position to tell by means of these tests 
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when the actual danger is great. If an arbitrary danger-linens drawn and 
decisions are based upon approach to it, the number of opei’ative deaths 
will undoubtedly decrease in proportion iis this line is drawn w’ell away 
from certain danger; but the number of non-operative deaths will in- 
crease in the same degree. It is always a question of balancing apparent 
hazards against the urgency of the indications for operation; not of 
establishing a routine practice. 

Of the tests to be carried out, I think that, following what is essentially 
the method of Casper and Richter/ this is the best and most i)ractical : i, e., 
determine the total amount within a given time, the time being made Jis 
long as possible; determine its concentration by cryoscopy, if skilled in 
this method; and use the phlorizin test. Unless one is skilled in cryoscopy, 
I think one had better, instead of it, determine the s|)ecific gravity care- 
fully. As was said of the study of the mixed urine, the dilution test will 
not improbably })rove of some decided use; but it is, as yet, not vciy prac- 
tical, and its value is not well determined. lOlaborate combinations of 
tests, such as those used by Albarran, cannot bo carricMl out unless the 
surgeon has available an unlimited amount of the time of a skilful labora- 
tory man. h]ven then, I question the advisability of using so lai’gc a 
number of tests. The complexities in intrepreting the results, which, with 
the various methods, are often more or less conflicting, are frequently so 
great that they interfere with, rather than increase, the accuracy of one's 
coiKjlusions. 

In regard to the examination of the urine for other |)urposcs, 1 can, in 
most particulars, say vei*y little without repeating what may be found in 
any book dealing with siadi matters. There are, however, some ))oints 
that I feel impelled to insist upon. The total quantity of the urine in 
twenty-four hours is not noted as commonly as it should be; and when 
it is noted, the result is very often misinterpreted. In a case in which 
thciisc is severe acute nei)hiitis or a severe exacerbation of chronic renal 
disease, or in whi(;h there is dropsy from any cause, low amount of urine 
usually indicates ])oor excretion and retention of fluid; l)ut wIkmi such 
circumstances are not present, it usually indicates only that a small 
amount of fluid is being taken, or that fluid is ])eing lost through sweating 
or by other (diaimels. The latter point, especially, is not appreciated 
sufliciently often; and disquiet is frequently produced by an oliguria 
that would be at once exj)lained, if one shouhl consider pro])erly the 
amount of fluid taken or the amount lost through other channels than the 
kidneys, such ius by sweating or vomiting. The oliguria that so commonly 
follows operations is usually due to these latter causes, and not to renal 
inadequacy.* 

As to the common methods of examining the urine, I have often been 
surprised at the frequency with which albumin is overlooked, even by 
supposedly competent examiners; and I have many times had occasion 
to demonstrate its presence, when it had been repeatedly reported to be 
absent— for instance, in cases of suspected calculus. This is usually due 
to using poor methods; perhaps quite as commonh'^, to using good methods 
poorly. Of the simple but accurate methods, I think potassium ferro- 
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cyanid and acetic acid the simplest and best; although those unskilled 
in its use often get poor results until they have become accustomed to the 
correct amounts to be employed. Boiling the upper portion of the urine 
in a pretty well-filled test-tube, adding a few drops of dilute acetic acid, 
heating again, and comparing the boiled and unboiled portions, is about 
equally accurate and is extremely easy. I would note, also, the frequency 
with which 1 have seen so-called nucleo-albumin confused with serum- 
albumin. Its significance is different, and it is important to determine 
how much of the reaction is due to it. 

Further, I have been greatly impressed with the frequency with which 
doubt arises in testing for sugar^ owing to an uncertain reaction to copper 
solutions; and with the infrequency with which this question is settled 
by the simple measure of using fermentation. In the same connection, 
I would mention the not uncommon occurrence of milk-sugar in the urine 
of pregnant or nursing women — a fact that has some surgical relations, 
and is frequently overlooked. That the copper reactions in such cases 
are not due to glucose is easily determined by the negative results of fer- 
mentation with ordinary yeast and of the phenylhydrazin test. 

Doubt occasionally arises over the question whether blood is present; 
especially when the amount, at most, is small and the red cells, if present, 
have been destroyed. In such instances it is well to remember that the 
color of the urine is occasionally greenish, from the presence of reduced 
hemoglobin, and may not suggest blood. This point recently came up 
in a case that I saw with a surgeon, in which the color of the urine had 
led to much confusion. The determination whether blood is present is 
usually made quite readily by meiuis of the hand-spectroscope or by 
chemical tests for hemoglobin, of which the most convenient are those of 
Heller and Rosenthal or the guaiac test (Schonbcin-Almen). The source 
of the blood, so far. as a direct examination of the urine in which it is 
foimd is concerned, can be told only by the physical condition in which 
it is discovered. Diffuse mixed blood suggests a high origin; ureteral 
blood-casts pretty clearly demonstrate that it comes from the ureters; 
while larger clots indicate a low origin. The association with renal 
elements, particularly renal blood-casts, is also indicative, of course, of a 
renal origin. Beyond these simple points urinary examination offers little 
direct help and an instrumental examination is necessary in order to 
demonstrate clearly the source. 

When blood is present, the determination whether the albumin in 
the urine comes entirely from the blood or partly from a coincident ne- 
phritis is extremely difficult, and is often impossible. A search for casts 
and a general examination for the systemic signs of nephritis are the only 
reliable measures. I have no confidence in Goldberg^s method of determin- 
ing this point, which consists in counting the red corpuscles and com- 
paring their number with the amount of all)umin found by Esbach's 
method. The error inherent in the latter method, and especially the 
varying number of red cells that may have been destroyed, together with 
other important errors, make the measure of little value. Comparing 
the amounts of serum-albumin and of serum-globulin, which also has been 
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recommended as a method of settling this point, appears likewise to be 
of little value. The method, if accurately done, is too difficult for clini- 
cal use; and the results are likely to be very uncertain. When blood 
is present and there are noteworthy numbers of leukocytes also, the ques- 
tion whether there is suppuration in addition to hemorrhage may be 
settled, to some extent, by coimting the red cells and the leukocytes, and 
determining whether or not there is a large excess of the latter. Unless 
the result is a very decided one, however, it should not influence one^s 
conclusions. 

The decision as to whether there is renal or subrenal disease is 

one that frequently needs to be reached; but it requires, I think, no special 
discussion here. Examination of the urine furnishes no royal road to 
an answer. It needs to be settled largely by a consideration of the symp- 
toms, and by a general examination of the patient, examination of the 
urine helping almost solely through the simple measures of observing 
the reaction of the urine, noting the relative amounts of albumin and 
nucleo-albumin (much of the latter usually indicating subrenal disejuse, 
though nephritis may be present in addition), and observing the sedi- 
ment for cixsts, pus, or large amoimts of vesical epithelium. I have no 
faith in any one^s ability to distinguish Jiccurately in urine the epithelial 
cells from the kidneys, the pelves, the ureters, and other portions of the 
urinary tract. 

It may be well to insist here that when formed elements are being 
looked for in the urine, luid especially when there is any bacterial infec- 
tion along the urinary tract, the examination should be carried out im- 
mediately after the urine is passed. Otherwise the formed elements 
may be very rapidly and completely destroyed. In cases in which bac- 
terial infection is present, — Jis, for instance, in cystitis, — this undoubt- 
edly occurs very frequently, even when the urine is examined at once, 
the formed elements being digested in the bladder. 

A point that is of not uncommon surgical interest regarding urinary 
sediments is the frequency with which some of them, more especially 
oxalate crystals, produce severe irritation of the urinary tract, even 
when calculi are not found. This point appears to me not to be insisted 
upon sufficiently by most surgical or other writers. I have had repeaterl 
opportunity to see the temporary presence of many oxalate crystals 
associated with symptoms that could readily be, and sometimes were, 
mistaken for renal calculus, and even for appendicitis. This has espe- 
cially occurred after immoderate indulgence in foods containing much 
oxalic acid, particularly rhubarb, though frequently due to other causes. 
It should be remembered that oxalate deposits, like most other deposits in 
the urine, are moai frequently dependent, not upon the presence of an ex- 
cessive amount of these substances, but upon other chemical conditions of 
the urine that cause precipitation. Therefore burdensome quantitative 
estimations of the amount present usually tell one nothing in regard to the 
local damage that oxalates, uric acid, phosphates, etc., may be doing. The 
point is of importance, also, in that it shows that the useful element in pre- 
venting local damage from such deposits is usually not simply measures 
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directed toward reducing tlie exci-etion of these substances, but those in- 
tended to favor their solution by pioperly altering the other chemical con- 
ditions of the urine. 

Some further matters relating to the chemical examination of the 
urine in surgical ctxses need to be touched upon, lixamination of the 
urine for indican is of occasional diagnostic value in doubtful cases of 
intestinal obstruction. In this condition, jis is well known, an intense 
indican reaction occurs as a rule. This is ordinarily a matter merely 
of interest, but in doubtful cases it may be of diagnostic use. 1 recently 
saw, for example, an obscure case of intestinal obstruction in which there 
was some question as to whether the whole condition was not the lesult 
of a nephritis that was evidently present. A most intense reaction for 
indican wiis one of the points that favored intestinal obstruction. Oper- 
ative relief of the obstriuition produced ra])id improvement in the neph- 
ritis, the latter proving to be secondary to the intestinal condition. An 
intense indican reaction may, however, occur of course from complete 
stagnation of the intestinal contents from any clause (as from peritonitis), 
and its presence docs not indicate the cause of the stagnation. The best 
method for indican is the use of ()bcrmaycr\s reagent. 

The occurrence of acetone, diacetic acid, and i^-oxybutyric acid 
in the urine hfus recently come to have particular surgical interest in con- 
nection with the intoxication that occasionally follows anesthesia, a 
condition that in this country luis been especially studied l)y Brackett, 
Stone and liowe,* Brewer, and James Kelly. It has become ap])arent 
that this post-anesthesial intoxication is iussociate<l witli the presence 
in the urine of large amounts of acetone, diacetic a(*id, and their mother 
substance, i^-oxybutyric acid. The general studies of the subject of 
acetonuria have shown that acetone, as well as diacetic acid and /?- 
oxy butyric acid, is aw evidence of an excess of acids in the system; that 
is, these substances indicate the presence of a foriri of acid intoxication. 

Acidosis of this kind occurs in a variety of conditions, and as the 
result of a variety of causes. It may ]>e due to great distortion of the 
diet, the chief elements in prodiuang the condition in such cases being 
entire lack or great i-cduction of the carl)ohydratc foods and the use of 
large amounts of fats, esi)eci ally certain kinds of fats ; the jirotein food also 
probably adding to some extent to the acid-production. Such instances 
are met with chiefly in diabetes. Acidosis also occurs as the result of 
starvation, in which (condition it is in large ]iart, and perhaps entirely, 
due to the lack of (\arl)ohydrates, together with the tissue-destruction. 
The condition also develops, however, in the course of numerous other 
diseases; and sometimes, when definite disease is absent, it appears as 
the chief symptom in an obscure clinical picture of unknown cause. 
While in these latter varied instances the diet has sotnetimes been such 
as to make it appear to have been at lejust a contributing cause of the 
condition, this is often not the case; and the acidosis is then undoubtedly 
due directly to some disturbance within the organism of the sick indi- 
vidual. It has a particular tendency to occur in a marked form in certain 
special disorders, of which phosphorus-poisoning, acute yellow atrophy 
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of the liver, uremia, recurrent vomiting of children, and other gastro- 
intestinal disturbjinces and probably — from Whitridge Williams's ob- 
servations — pernicious vomiting of pregnancy, are examples. It has 
an especially strong tendency to appear in children. One feature com- 
mon to many of the disorder in which it occurs is tissue-destruction, 
particularly severe lesions of the liver; and this is probably in some way 
the direct basis of the acid intoxication. 

The intoxication following anesthesia exhibits the evidences of acid 
intoxication, and the cjises also show— at times, at least — hci)atic lesions. 
It is prol)abIe, iis Alonzo Taylor® believes, that these cases are due to 
what may be called a ferment intoxication. Many of the lesions in phos- 
phorus-poisoning and acute yellow atrophy arc known to be due to ab- 
normal activities of the tissue-ferments. The aciil intoxication is in 
such disorders a secondary matter, therefore; although it almost 
certaiidy intensifies the symptoms, and perhaps intensifies the original 
trouble also; for the activity of the autolytic tissue-ferments is favored 
by acids, as indicated by the work of Hetloii and Rowland and others. 
The discovery of the acid intoxication and its treatment with alkali will, 
in some cases, cause improvement. The effects in post-anesthesial 
intoxication have not, so far as the treatment Inis been tried, proved 
satisfactory, and the chief result of discovery of the nature of the intoxi- 
cation in this condition is at present, therefore, merely the important 
result of demonstrating the general character of the trouble in cases that 
devcloi) tliese symptoms after anesthesia, and providing thereby an in- 
dication for cliniinativo measures. 

The methods available to demonstrate acid intoxication by examina- 
tion of the urine arc a search for acetone and diacetic acid; and, if one 
lias time and skill, an estimation of the ammonia of the urine and a 
demonstration of the presence of /9-oxybutyric acid. In testing for 
acetone and diacetic acid the urine itself may be used at first; and if the 
result is negative, this suffices. ]f, however, the result is jiositive, tlie 
test should be tried again with the distillate. If this is done, I think that 
(Winning's or the sodium nitro{)russide and the ferric! chkirid tests are 
sufficiently reliable for clinical purposes. Errors are associated witli tlieir 
use; l)ut they are reasonalily relialde, if the flistillatc is used; ami 
thoroughly reliable tests are, as a rule, impossible for the clinician to 
carry out. 

Finally, I need to mention the tests of the urine foi* pancreatic 
disease. A number of these have been described, l)Ut only a few need 
discussion at present. I would say, first, that a test that I have myself 
previously stated to be promising, the estimation of the ethereal sul- 
phates, is, I am now convinced, so uncertain in its results, when used for 
this purpose, as to be practically valueless. Much interest has been 
taken in Cammidgi^stest (see Vol. Ill, p. 1042), and by some persons much 
reliance has been placed upon it. The clinical results with it have been 
entirely unreliable in the hands of most skilful men. I believe that it has 
no clinical importance, but this is not yet fully settled. The search for a 
fat-splitting ferment in the urine in cases of obstruction to the flow of the 
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pancreatic juice, and particularly in acute pancreatitis, is rational in itself, 
and at present is perhaps deserving of more favorable consideration than 
any other special test we now have. The reported results from the use of 
Opie^s ethylbutyrate test for this purpose have, however, been too few and 
too closely confined to cases suspected of pancreatic diseiise to permit of 
a rational recommendation of the test. It is certain that a negative' 
result does not demonstrate the absence of pancreatic disease, even of 
acute pancreatitis. Whether a positive result is of any use as an indica- 
tion of pancreatic disease cannot as yet be stated, h'or my own part, 

I must regretfully say that I place no reliance upon it. Before this test 
was described, I spent some time in attempting to perfect a similar test 
with the same objects; but I cast it aside, because I became convinced 
that the substances used in such tests for the ferment to act upon arc 
so unstable that error is always likely to arise from this cause, and also 
because we have no justification for saying that a substan(*e that will 
split the fat compounds used for this purpose is the pancreatic fat-splitting 
ferment. These objections hold against the ethyl-butyrate test; and 
unless a large mass of evidence had been accumulated in its favor, they 
would make me distrust the results from it. This evidence has not yet 
been accumulated. 

I think that all urinary tests combined have little value in suspected 
pancreatic disease, as contrastecl with careful clinical consideration of 
the cases. The only test that appears to me to have any real value is 
that for glycosuria, and this is in very many cases negative. If positive, 
however, especially if there are also certain fecal abnormalities present, 
the result adds decidedly to the evidence in any such cases. 
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CHAPTER LVI. 


SURGERY OF THE KIDNEY, THE URETER, AND THE 
SUPRARENAL GLAND. 

By Joskph Ransohoff, M.U., F.R.C.S. Eng., 

CINCINNATI, OHIO. 

TOPOGRAPHIC ANATOMY* 

The kidneys, two in number, are deeply seated in the abdominal 
cavity in close relation to its posterior wall. They lie in niches on each 
side of the vertebral column, resting upon the anterior surfaces of the 
quadratus lumborum, the anterior layer of the lumbar fas(‘ia being be- 
tween them. The upper end of each gland rests upon the corresponding 
pillar and the costal attachments of the diaphragm. The latter sepa- 
rates the left gland from the eleventh and twelfth ribs, and the right 
from the twelfth alone. The pleura above extends ordinarily down to 
the twelfth rib. Even when this is absent or rudimentary the pleura 
reaches to the last dorsal vertebra. The lower end of the kidney rests 
slightly upon the anterior surface of the psoas muscle, its lower pole being 
on a level with the third lumbar spine. In addition to a very considera- 
ble layer of loose areolar tissue containing a great deal of fat (tunica adi- 
posa) which surrounds the kidney, there is posterior to this a well-marked 
faseda known as the retrorenal fascia, of considerable firmness. The outer 
layer of fat has been called the pararenal fat layer. Attention was first 
called to this double arrangement of the fat layers about the kidney by 
Zuckerkandl, and Gerota completed its study. Its importance is shown 
in describing the lumbar operation later. According to the latter, the 
prerenal and retrorenal layers are formed by the splitting of tlie subp)eri- 
toneal fascia of the abdominal wall at the outer bonier of the kidney.” 

The retrorenal layer passes inward between the perirenal fat in front, 
and the fascia covering the anterior surfaces of the quadratus luml)orum 
muscle and its aponeurosis and the psoas magnus muscle behind. At the 
inner border of the psoas magnus it blends with the fascia covering the 
bodies of the lumbar vertebras and the intervertebral disks. 

Tlie anterior or prerenal layer passes in front of the perirenal fat be- 
tween it and the peritoneum, and is continued inward just in front of the 
renal vessels, aorta, and vena cava to join the corresponding layer of the 
other side. Both the anterior and posterior layers are attached to the 
kidney capsule by fine fibrous bands, which pass through the perirenal 
fat, but the fascias as such have no direct attachment to the kidney. 
The retrorenal layer extends upward in front of the diaphragm and be- 
hind the kidney and suprarenal capsule, at the upper border of which 
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it is joinal by the prereiial layer from in front, the two becoming lost on 
the diaphragm. Below the kidney the two layers approach each other 
but do not actually join, and, hemming thinner and thinner, are lost in 
the loose areolar tissue of the iliac fossa. 

Beneath the two layers and crossing the posterior surfa(je of the kidney 
obliquely from above downward and outward are the anterior branches 
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of the last dorsal, the iliohypogastric, and the ilio-inguinal nerves. 
These relations account for the reflex pains in the groin and the scrotum 
in various forms of renal disease, for the contraction of the cremaster 
muscle, and the occasional development of herpes in or after renal seizures. 
Although the lower half of the kidney projects into the costo-iliac 
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interval, unless considerably enlarged by disease or by reason of involve- 
ment of the retrorenal fat, a fullness in this region is not bbserved. In 
the same way absence of the kidney does not produce a sensible depres- 
sion. The relation of the kidney to the last rib, and further within to 
the spinal transverse process, explains some extensive wounds of the 
kidney that have almost the appearance of contused and incised wounds 
as seen in other soft parts. 

Anteriorly the right kidney is in relation from above downward with 
the postero-inferior vsurfacc of the liver, the descending duodenum, and 
the ascending colon. Quite to the inner side is the common bile-duct, 
away from any possible prassure from even grcjit enlargements of the 
kidney. Enlargements of the latter by traction on the duodenum do at 
times give rise to jaundice by displacing the end of the common bile-duct. 
In the same way the loosening of the kidney from its mooi*ings through 
its relations to the duodenum explains a set of phenomena that constitute 
the so-called renal crises, and it often gives the first impetus to gastropto- 
sis. The relationship to the colon in the same way has an important 
bearing on the pathology of the venniform appendix. 

Tlie left kidney has in front of it the fundus of the stomach, the lower 
margin of the spleen, the end of the pancreas, and the upper portion of 
the descending colon. Between the kidney and tlic parietal peritoneum 
run the Idood-vessels and nerves to the inner margins of the rcspecjtive 
segments of the colon. A careless division of this or protracted i)rcssure, 
as from packing after an operation, has been knouri to produce fatal 
intestinal obstruction from paresis of the intestinal muscularis, or even 
(!0inplete gangrene. In renal enlargements the colon either retains its 
particular course in front of the kidney, giving a median or lateral area 
of dullness separated from each other by a band of resonance, or the colon 
is deflected inwardly, leaving a continuous area of dullness as far as the 
midline posteriorly. 

Loosely placed in front of both kidneys are the coils of the small 
intestines, the mobility of which is such that when the left or right pos- 
ture is assumed the lower end of the left or right kidney can often be pal- 
pated through the abdominal wall if it be thin and if the costo-iliac in- 
terval is large. 

The kidney is closely surrounded by a strong fibrous capsule, wliich, 
although connected with the connective-tissue framework of the interior, 
is easily stripped from the surface. Slight blcoling follows such detach- 
ment. When deprived of its capsule over any considerable area, new 
adhesions form and the surface of the kidney where denuded assumes a 
roughly granular aspect, simulating cirrhosis of the kidney. The changes 
are very superficial, however, and do not extend below the subcapsular 
cortical zone of the gland, which in the normal condition contains no 
glomemli. This capsule yields to gradual pressure from within. Sud- 
den distention, as would result from acute obstruction of the ureter, or 
more rarely from the increase of blood-pressure in acute nephritis, is 
associated with great pain. 

The hilum of the kidney, with the blo(xl-vessels above and the pelvis 
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of the ureter below, lies on a level with the first lumbar vertebra. Owin^i: 
to the positions of the aorta and the ascending cava, the artery is longer 
and the vein is shorter on the right side than on the left. The shortness 
of the right vein calls for particularly careful manipulation in removing 
the right kidney. The vena cava has repeatedly l)een torn. It also 
explains the greater frequency of neoplastic thrombosis of the vena cava 
in sarcomata of the right kidney. This vein is so short that the vena 
cava borders on the ureteral pelvis. 

Each renal arteiy divides before reaching the hilum of the kidney 
into a primary ventral and dorsal branch, which sink into the sinus behind 
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the corresponding branches of the renal vein. Each of these gives off 
al)out five liranches. As long ago as ISfil), Ilyrtl demonsti’atcd by 
corrosion preiiarations that these anterior and posterior branches do not 
anastomose extensively. Wm. Keiller, Byron Robinson, and Max 
Brddel have made similar observations. In reality the kidney is naturally 
divisible into anterior and posterior segments or blades, the posterior 
the smaller, the blood-supply of each being independent of that of the 
other, after the vessels supplying them have been given off from the main 
branches of the renal artery. Between the two is the exsanguinated 
renal zone of Hvrtl. Along the convexity of the gland, therefore, the 
longitudinal section made nearer the posterior surface would be the least 
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likely to wound a large vessel. This line would correspond almost to 
the so-called Brodcl line of Howard A. Kelly (Fig. 118). 

The left renal vein is joined by the spermatic vein of the same side. 
A sudden onset of varicocele at an age when the disease is uncommon 
calls, therefore, for an examination of the kidney. 

The renal pelvis, as seen in illustration, divides into two large branches 
for the upper and lower poles respectively. Through two incisions near 
the poles along the convexity the 
separated calices and the common 
pelvis of the kidney can be as method- 
ically explored with the finger jis can 
be the finger of a glove. The normal 
branching of tlie pelvis often gives 
form to the stone found within it. 

The ureter, about twelve inches 
long, beginning opposite the lower 
pole of the kidney , and about the size 
of a quill, passes doAvnward and 
inward immediately behind the peri- 
toneum to the l)rim of the pelvis. 

It is more intimately connected with 
the peritoneum than with the struc- 
tures on which it rests, and in reflect- 
ing the former during operations the 
ureter usually adheres to it. As it 
crosses the brim of the pelvis the ure- 
ter is to the inner side, but near the 
attachment of the appendix. Pres- 
sure at this point in renal attacks 
gives rise to point tenderness, which 
might easily l)e mistaken for the 
tenderness of an inflamed appendix. 

The pelvic portion of the ureter 
runs in front of the sacro-iliac joint 
al)ovc the obturator internus and its 
fascia, then leaves the pelvic wall to 
join the bladder. In the female it 
runs parallel with and a half inch 
or less from the uterine cervix, and 
after crossing the upper third of the 
vagina pierces the Ifladder opposite 

the middle of the vagina. A stone embedded in tlic lowest segment of 
the ureter can often be felt and removed through the vagina. Althougli 
seemingly of uniform diameter, the ureter presents throe constant con- 
strictions. The proximal is adjacent to the lower pole. The middle con- 
striction is located where the ureter crosses the iliac vessels. The third 
constriction is at the lower ureteral orifice. The duct is narrowest at this 
point, where the circular fibers "orm a sphincter. Between these isthmuses 
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are dilatations or reservoirs (Byron Robinson). As ICnglernann showed 
thirty years ago, this sphincter is overcome by the i hythmic contraction 
of the ureter, in consequence of which a whirl of urine is forced into the 
bladder about every fourteen to twenty seconds. Tlie loose connective 
tissue in which the ureter is embedded from end to end is rich in lymphatic 
vessels, which are significant in accounting for the ascending course of 
tuberculosis primarily seated in the genitalia of the male. The sensibility 
of the ureter is of a low grade. Smooth foreign bodies like a catheter are 
tolerated without causing great pain. Obstruction suddenly induced is 
associated with intense suffering, the result of distention of the capsule 
proper of the kidney. 

MEANS AND METHODS FOR EXAMINATION. 

The clinical methods for examination of the kidney for sui’gical pur- 
poses include, first, inspection; second, palpation and percussion; third, 
examination of the urine as a whole and of the separated urines; fourth, 
cystoscopic examination; fifth, ureteral catheterization; sixth, the seg- 
regation of the urines; seventh, cryoscopy; eighth, exploratory inci- 
sion; and ninth, .r-ray examination. 

Inspection per se is, as a rule, of little value. When from some 
cause tlie kitlney is considerably enlai'ged, or the retrorenal fat layer is 
involved in a suppurative process, a fullness of the loin is dis(!crned by 
the trained eye. Only very large tumors cause an outward bulging of 
the lower ribs, as in empyema or enlargement of the liver and spleen. 
Although the latter, like I’enal growths, grow toward the anterior ab- 
dominal wall, they rarely project toward the loin. 

Palpation. — This is the most valuable single method of recogniz- 
ing an enlargement of the kidney, irrespective of its nature. While the 
normal kidney can often be palpated, every moderate enlargement is 
accessible to the trained touch. The examination should always l)e bi- 
manual, and the position of the patient the dorsal recumbent, the lateral, 
or the reclining. Whatever the posture of the patient, the fingers of one 
hand are ])laced gently on the loin just below the last rib, and those of 
the other above the front of the abdomen a little above the line of the 
navel. If gentle efforts be made to approximate the finger-tips, the kid- 
ney. if at all enlarged, can be felt between them. If the patient takes a 
dee]) inspiration, the kidney can be forced between the examining fingers. 
In diffic\ilt ciuscs the pressure should be continued for some time, that 
of the hand in front being directed upward and slightly outward. In 
patients in whom the muscular reflexes could not be otherwise overcome, I 
have found general narcosis a most valuable aid. 

To elicit s\ich point tenderness jis is produced by a stone or a tubercu- 
lous focus, palpation with the thumb along the last rib from within out- 
ward and simiiltaneously on the two sides hiis been of great service to me. 

Palpation enlightens us iis to the size, position, and sensitiveness of 
the kidney. While the normal gland at times responds to pressure with a 
peculiar feeling akin to the testicular sense, palpation elicits pain when it 
harbors a stone, a pus focus, and to a less extent a tumor. 
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The only orj 2 :an which by palpation could be mistaken for a kidney is 
the ^?all-bladdcr loosely joined to the liver and greatly distended. 1 
know of one such case opened through the loin aiul emptied of its 
contents, including a number of gall-stones. It was the only case in 



FlO. 115. — PaI.I'ATION of TIIK KiI»NKY. PaTIKNT in DoRHAI. IlKCrMnKNT I*OKITION. 

enlarged twofold or threefold. If then the colon is distendcfl, it can be 
outlinal by percussion in front of and internal to the tumor. Knlargc- 
ments of the spleen and of the liver do not present this relation to the 
large intestine. 
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Retroperitoneal growths springing from the lymph-nodes or non-pul- 
sating ruptured aneurisms of the aorta may have the anatomic relations 
of renal tumors and cannot be distinguish^ from them except by other 
clinical symptoms or by exploratory operation. 

Examination of the Urine. — Surgical affections of the kidney 
sooner or later show changes in the urine, either in quantity or quality 
or both. To discover them repeated examinations at varying intervals 
must be made. The frequency of micturition must also be considered, 
for great increase thereof (thamuria) is often associated with renal dis- 
eases, especially tuliercjulosis. The frequency due to excessive quantity 
must again be distinguished from that of irritation. Whereas the latter 
may be of renal origin, it is much more likely to be vesical in character. 

Oliguria and anuria are generally associated with serious and partic- 
ularly acute ascending infective processes. They are also present in unilat- 
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eral retention, as from an impacted stone or twist of the ureter, and after 
nephrectomy until compensation of the kidney is established. The 
decreased excretion is largely a reflex manifestation on the part of the 
kidney not primarily affected. Experimental tying off of one ureter in 
animals is invariably fatal. The r^uction of the quantity of urine ex- 
creted may be progressive and terminate in complete suppression. This 
condition may continue for twenty-four or forty-eight hours or even 
longer without producing toxic symptoms. After the third or fourth 
day uremia develops and death, as a rule, follows by the end of a week. 
In the celebrated case of Polk death resulted after eleven days of complete 
anuria following the removal of a solitary kidney. 

Polyuria. — ^This is generally observed with increased frequency. It 
is often seen in chronic surgical affections of the kidney. It often indi- 
cates the presence of interstitial changes added to the grosser ones, as 
in chronic nephrolithiasis. It is quite common in infected lesions of the 
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pelvis, as in post-typhoid pyelitis. It may also result from backward 
pressure of prostatic disease. In primary renal tuberculosis it is very 
common. 

Chiinges in the composition of urine due to the presence of abnormal 
constituents can practically always be found in surgical affections of the 
kidney. That does not include albumin, sugar, or urinary casts, since, sis 
has already been stated, interstitial changes often follow in the wake of 
surgical conditions. Nor ought more than allusion be made here to the 
various crystals, amorphous salts, epithelia, and micro-organisms that 
must be searched for in every urinalysis. Blood and pus are the constit- 
uents of urine oftenest found in surgical diseases of the kidney and ureter. 
To determine their origin is of prime importance. 

Hematuria varies in degree within very wide limits. As will be seen 
later in considering individual diseases, the blood contained in the urine 
may be so slight as to leave the urine entirely clear and lim])id. Tliis is 
often true of stone in the kidney. The microscope will reveal a few cells, 
almost colorless — little more than shadows. In profuse l)leeding the urine 
presents a smoky appearance and a brownish sediment on standing. 
This sediment must not be mistaken for that of hemoglol)inuria, which 
consists of amorphous brownish, granular pigment masses, arranged at 
times in irregular clumps or cylindric* figures, and (containing few if any 
red blood-cells. Hemoglobinuria is. not associated with surgical diseases 
of the kidney. Clots, often expressed with colic, may l)e found when the 
bleeding is very profuse, as from severe laceration of the kidney or in 
c^es of sarcoma growing into the pelvis. The form of the clot as molded 
by the ureter, particularly if it has been partly deccolorized by prolonged 
retentiem therein, has considerable diagnostic value. In a genei'al way it 
may here be stated that the severity of the hematuria increases in the 
diseases in the order named: stone, tuberculosis, essential hematuria, 
trauma, and neoplasm. The onset of the hematuria is often significant 
of its cause. If it follows a renal colic or violent exercise and disap]>ears 
with rest, it speaks for stone. If associated with pyuria or dysuria, it 
points to tuberculosis. If it occurs suddenly and is very profuse, it 
indicates the presence of a tumor. As a symptom of (chronic nci)hritis 
hematuria is not rare. 

It sometimes is difficult to determine the origin of tlic hematuria in 
the absence of other clinical symptoms. If, after having thoroughly 
washed out the bladder, nearly pure blood escapes with the last of the 
water injected, the bleeding is probably of vesical origin. Sudden cessa- 
tion of bleeding with as sudden return speaks for the renal origin of the 
blood. If the blood-corpuscles are very pale or crenated, or more or less 
fragmentary, it is almost certain that they come from the kidney. This 
breaking up of the corpuscles is due, as (lumprecht has showm, to the 
prolonged action on them of urea. If the urine is smoky or of uniform 
color when passed, the kidney is probably at fault. But clots formed in 
the kidney may be passed at the end of micturition, as are those formed 
in the bladder. In many cases a cystoscopic examination is necessary 
to determine the source of the bleeding. 
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Pyuria. — ^ThiwS is easily recognized by the cloudy appearance of the 
urine JUid the yellowish deposit when sedimented. This may be so slight 
as to be demonstrable only by the centrifugal machine. Bacteriuria 
must not l)e mistaken for pyuria; the appearances of the urine are very 
much alike. As in hematuria, it may be difficult to determine the source 
of the pus. The view formerly entertained that acid urine containing pus 
is of renal origin is no longer tenable. Pyuria of vesical origin shows an 
acid urine until retention causes its decomposition within the bladder. 
Of very great value is the observation of Senator that a preponderance 
in the sc<liinent of mononuclear cells bespeaks the renal origin of pus. 
Long ago Thomi)son suggested that in doubtful cases the l.)lad(Ier be 
flushcfl with water until this returns perfectly clear; the catheter is then 
clamped for ten minutes. If the urine then escaping is cloudy, the pyuria 
is of renal origin. Systematic pressure on the kidney may incrcfise the 
turbidity. 

Characteristic of renal pyuria is the rapid or sudden disappearance of 
the pus with marked aggravation of symptoms. The passing of urine, 
normal in quantity, then establishes the integrity of the other kidney. 
Unfortunately, this combination of symptoms is not often encountered. 

Cystoscopic Examination. — In all obscure surgi(*al alTections 
of the kidney, imd invariably before the removal of a kidney is to be 
done, a cystoscopic examination should 1)C made. By means of it we 
can, with few exceptions, tletermine whether the bladder or the kidne}'^ 
is tlie seat of the disease. The exceptions are cases in which, as in ad- 
vanced tuberculosis or from j>rcvious maltreatment based on faulty 
diagnosis, the bladder as well as the kidney is involved. When the for- 
mer is much (‘ontracted, whatever the cause, a cystoscopic examination is 
contraipdicated and may do considerable harm. This examination in a 
relatively healthy bladder will reveal the condition of the uretei’al orifices 
and in most cases permit the direct observation of the whirl of urine 
rhythmically ejected from ea(;h kidney. A little blood-clot or a flake 
of pus is not infrequently observed in the ureteral orifices and at once 
helps in doubtful cases to fix the site of the lesion. Hurry Fenwick has 
called attention to the value of ui‘eteral meatoscopy in the diagnosis of 
renal disease. If the oiifice of the ureter appears considerably elongated, 
it speaks for some dilatation of the kidney, whether from blood, pus, or 
urine. A golf-holed orifice is often seen in tuberculosis, unless there have 
been repeated renal colics, w^hen a conical protrusion of the mucosa is 
seen, such as is common in kidney stone. The appearance of the mucosa 
just l)clow the ureteral orifice often shows the effect on it of the abnormal 
urine from the affected side in the shape of increased vascularity, of ero- 
sions or ulcerations of greater or less depth. The presence of two ureteral 
orifices should always be carefully looked for, since in the vast majority 
of cases they speak for the presence of two kidneys that are distinct. 
A horseshoe-shaped or a placental kidney generally is furnished with two 
ureters. In congenital absence or atrophy of one kidney the ureteral orifice 
of that side may still be present. Of course, no efflux of any kind will then 
be seen. (For full consideration of the subject of cystoscopy, see p. 282.) 
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Ureteral Catheterization. — Whereas this and cystosqopy are elab- 
orately considered elsewhere, it must be alluded to at this place. Ure- 
teral catheterization is a most valuable aid in the diagnosis of obscure 
surgical affections of the ureters and kidneys. In the hands of experts it 
permits the recognition of the presence of two kidneys and of the amount 
tind character of urine excreted by each. It may reveal strictures of 
the ureter or calculi impacted within them. 

If, as was simultaneously devised in 1899 by A. B. Johnson, of New 
York, and Lowenhardt, of Jterlin, ureteral catheterization be combined 
with radiography, additional certainty as to the presence of two kidneys 
and their relative functional values can be obtained. Unfortunately, 
ureteral catheterization is not always feasible in the hands even of ex- 
perts. In tight urethral strictures and great hypertrophy and vascularity 
of the prostate gland it may be impossible to use the cystoscope at all. 
In other cases there is no assurance that an abnormal condition of the 
bladder will not prevent the ureteral orifices from being brought into view. 
Fui*thermore, where there is an infected condition of the l)ladder, ureteral 
catlieterization is not devoid of danger. Its great value rests on the cer- 
tainty with which each kidney can be drained of its excretion and its 
functional capacity established. Ureteral catheterization with cryosco[)y 
affords the surest method of establishing the resj)ective values of the two 
kidneys. Since in practice this must be known only in those cases in 
which nephrectomy is contemplated, uretei’al catheterization need not be 
practised as a routine method for the diagnosis of surgical conditions 
of the kidney. (See p. 288.) 

Segregators. — Before ureteral catheterization became, with limi- 
tations, the accepted method for functional renal diagnosis, various 
efforts had been made, by unilateral com])ression of the ureter, to secure 
the secretion of the other kidney. By compression from within the blad- 
der, or from without, even to the extent of temporary ligation of the ure- 
ter, it was sought to separate the urines. Wheie ureteral catheterization 
is not feasible or is contraindicated, the separation of the urines by one 
of the various segregators should be tried, ^^arious forms of s(^gregatoi*s 
arc pictured and described on pp. 279-282. 

When the segregator works well, it separates the urines perfectly. 
It can be used in cases where ureteral catheterization is contraindicated 
or impossible. It has its limitations. It cannot be used when the blad- 
der is greatly contracted. When its mucosa is at all Involved, it is al- 
most certain to cause bleeding, which vitiates the results. When the 
trigonum is distorted by ulceration, by swelling of the mucosa, or by pros- 
tatic enlargement, the establishment of a median septum by any segre- 
gator may not be possible. As compared with ureteral catheterization 
for diagnostic purposes, the writer believes that the use of a segregator 
is to be preferred as a routine practice. It requires less experience and 
can do less harm. It does not, however, give the same accurate informa- 
tion as to the condition of the ureters. The technic of the application of 
segregators is given on p. 280-282, and here also are pictured various 
forms of the instrument. 

VOL. IV — 13 
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Cryoscopy. — Until very recently our knowledge of the functional 
capacity of the kidneys was obtained from the total daily excretion of 
urea. In health and under varying diet this is between 25 and 35 gm. 
A reduction to 15 gm. or under for the daily average indicates such a loss 
of functional capacity that a serious operative interference would proba- 
bly be followed by death from uremia. In every (;ase in wdiich Kiimmel 
extirpated the kitlney the total of urea excreted exceeded 16 gm., and in 
all of his cases the remaining kidney assumed full function. When, 
therefore, the separation of the urines is impracticable, much may be 
assumed regarding the post-operative probabilities from the qiumtitative 
analysis as to urea. It, in conjunction with cryoscopy of the blood, is a 
valualile aid. 

When separation of the urines is feasible, a comparison of the per- 
centages of urea of each furnishes an index of the proportion of the com- 
bined work each kidney is doing. 

Cryoscopy is based on the study of V. Koranyi of the freezing-point of 
the blood and of the urines combined or separated. To estimate the 
molecular concentration of a fluid, its freezing-point or cryoscopic index 
is determined. If the kidneys do insufficient work, there is an accumu- 
lation of the waste prodiujts of tissue change in the blood, thereby in- 
creasing its molecular concentration; with this there is a corresponding 
fall of the freezing-point. The normal freezing-point of the blood is .56® 
below that of distilled water. This index is fairly constant w'ith sufficient 
kidney function. It may be influenced by a variety of pathologic con- 
ditions remote from the kidneys, such as produce deficient oxygenation 
of the blood, anemias, hemorrhages, and so on. The fall of .03® to .05® is 
evidence that both kidneys arc acting insufficiently. If the cryoscopic 
index is much below this, nephrectomy ought, according to the advocates 
of this method, not be performed. 

The cryoscopic examination of the urine gives results less constant 
than those of the blood, because of the wide variation in its organic and 
saline composition. The freezing-point of urine is from 1® to 2.3° below 
that of distilled water. If from defective excretion the number of mole- 
cules is diminished, the freezing-point rises. If under an ordinary regi- 
men of fluids and solids the index is less than 1® below that of w^atcr, 
insuflicAent renal capivcity may be assumed. To be of greatest value 
cryoscopy mv\st be made of the blood and of the separated urines. 

Kiimmel, from an enormous experience of over one thousand exami- 
nations, attaches the greatest im|K)rtance to cryoscopy, particularly of 
the blood, in estimating the functional capacity of the kidney. Before 
using the method forty-one nephre(;tomies were followed by fifteen deaths. 
After instituting ureteral catheterization and cryoscopy, one humlred 
and forty-eight nephrectomies were followed by ten deaths — a mortality 
of 6.7 per cent. 

Cryoscopy of the blood is of great prognostic value in cases of prostatic 
hypertrophy in which there are as yet no demonstrable changes in the 
kidneys. A marked elevation of the blood concentration, often to .71®, 
marks a speedy dissolution. In children with tuberculosis of the kidneys 
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and bladder, where cystoscopy often may be impracticablef cryoscopy of 
the blood gives an accurate index of the advisability of operation. 

Albarran, like Kiimmel, Casper, and Rumpel, is a forceful advocate 
of ureteral catheterization and the quantitative analysis of the separated 
urines. To test the comparative functional capacity of the two glands, 
the urine must be collected for at least two hours at a time. Albarran 
allows the catheters to remain in place for hours. In two cases he re- 
tained them respectively fifteen and forty-five days. After one hundred 
and sixteen nephrectomies he had only five deaths. 

Artificial Glycosuria. — Four years ago Casper and P. F. Richter 
utilized v. jMering’s observation of the sugar-excreting effect on the kid- 
neys of the subcutaneous injection of a minimal quantity of phlorizin 
(0.01). The sugar appears in the urine, as a rule, in less than thirty 
minutes and (continues about three hours. The rai)idity of its appearance 
in the combined urines or the compared rapidity when the urines are 
separated is an index of the functional renal capacity. Kapsammer in 
over two hundred observations confirms the value of this test. Two 
years ago Voelker and Joseph introduced a method which is less circum- 
stantial than cryoscopy and the phlorizin test. After the injection of 
4 c.c. of a 4 per cent, solution of indigo-carmin into the gluteal region, 
cystoscopic examination reveals a colored stream from the ureteral ori- 
fices of the normal kidney. Combined with segregation with Ijambotte^s 
instrument, I have obtained some good results from the internal adminis- 
tration of methyl-blue. 

In opposition to the opinions above quoted in regard to cryoscopy and 
separation of the urines are those of Israel and Rovsing, who insist on the 
unreliability of all methods, and with a good deal of reason ascribe the 
redu(!ed mortality to earlier diagnoses anti, therefore, earlier operations, 
and to improved technic. 

From any ami all of the above methods, when practicable, such precise 
knowledge can be obtained that the only kidney need never again be 
removed. In cases in which nephrectomy is not contemplated, the more 
complicated methods need not be practised. A careful examination of 
the clinical history, the symptoms, urinalysis, and cystoscopy are all 
that is needful. When nephrectomy is contemplated, every effort should 
be made to determine the actual functional capacity of each kidney. 
But, after all, the examinations only show this for the time being; they 
cannot determine the potential capacity of the organ remaining after 
operation. Reflex anuria may develop after nephiectomy when gross 
and microscopic examinations show the other kidney to be normal in every 
regard. Jemckel recently reported a case in which ureteral catheteriza- 
tion and cryoscopy demonstrated a normal functionating kidney. The 
patient died after nephrectomy, and the autopsy revealed a normal 
gland. One such case throws a doubt upon the infallibility of the modem 
methods of functional diagnosis. It disproves the (lictum of Albarran, 
‘‘Un op^r6 de n6phrectomie ne doit pas mouroir (rinsuffisance rdnale.” 

Exploratory Incision. — As a result of the refinements of the 
modem methods of determining the functional value of each kidney, 
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exploratory incision to determine the presence and gross anatomic condi- 
tion of the other kidney is practised less often than formerly. To the 
great majority of surgeons ureteral catheterization and the complicated 
chemical analyses above alluded to will remain an unattainable method. 
Even the most expert meet with failures. Here a short median incision 
above the umbilicus for exploration is indispensable. Through it the 
other kidney can be located and palpated by bimanual touch, with the 
fingers of one hand in the abdomen and those of the other in the loin. 
While it is true that a tuberculous kidney or a pyelonephrotic kidney 
need not be much enlarged, and that one compensatorially enlarged may 
appear abnormal, in the overwhelming majority of cases a kidney that is 
felt to be of normal size and consistence will in time do double seivice 
after its fellow is removed. Such an exploration takes but a few minutes 
anil is imperative unless the condition of the other kidney luis been fixed 

by other methods. An ex- 
ception may sometimes be 
necessary in the grave emerg- 
en (‘y arising from a sevei’e 
rupture of the gland. The 
abdominal route is preferable 
to the lumbar for exploration . 
This has the advantage of 
bringing the kidney into 
view, but requires a more 
extensive dissection and 
more time. Errors, of 
course, are possible, but it 
is a fair assumption that a 
kidney normal in size, con- 
sistence, and place has a 
normal potential capacity. 

In suppurative and re- 
tention processes, where 
nephrectomy is contemp- 
lated as an alternative method, it would be proper as a last resort to 
establish a pelvic renal fistula, through which all of the urine from the 
affected kidney can be withdrawn and compared with the bladder urine 
from the other side. The method was first suggested by Czerny. The 
fistula to be of diagnostic value must be of ample size to prevent the 
escape of any urine into the bladder. 

X-Ray Examinations. — With the advent of radiography certainty 
in the diagnosis of many surgical affections of the kidney and ureter, 
especially stones, was greatly furthered. To obtain a satisfactory plate 
is still one of the difficult feats of radiography. But when such an one is 
obtained, it should show the last two ribs, the transverse processes of the 
lumbar vertebr®, and the shadow of the psoas muscle clearly. In such 
a plate the shadow of even a normal kidney may often be seen with proper 
illumination. As an adjuvant in determining the presence of a second 



Fig. 117. 

1, Coral-shaped stone in pelvis of kidney; 2, guttered ure- 
teral stone; 3, urate stones weighing nine grains. 


MEANS AND METHODS FOR EXAMINATION. 


O 


197 


kidney this shadow is valuable. In enlargements from tumors or reten- 
tion, a positive shadow can almost always be obtained. 

If the x-ray plate is a good one, the presence of a stone is revealed by 
a distinct sharp shadow, showing itself in exactly the same shape and posi- 
tion in every successful exposure of the patient. The technic of radi- 
ography of the kidney has been so far improved that great certainty at- 
taches to the results obtained. Although subject to occasional errors, 
the radiographic presentment of a stone must be considered the only 
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positive proof of its presence before operation. It is a sine q\m non for a 
positive diagnosis. It can ordinarily be obtained irrespective of size, 
situation, or chemical nature of the stone, and of the degree of corpulence 
of the subject. The absence of a shadow in a number of successful plates 
is by many, following the teaching of Leonard and Rumpel, considered 
sufficient to make a negative diagnosis as to stone. Even great obesity 
does not preclude the probability of a reliable plate. 

Leonard reports three hundred and thirty-one examinations for 
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kidney stones with only 3 per cent, of failui’cs. From Kiimmers and 
Rumpel’s eighty-four cases of renal stone, sixty-five ])ositivc results were 
obtained after the tecdmic had been perfe(ftcd. Altogether, three hundred 
and twenty-eight .r-ray examinations were made. In almost every in- 
stance the sliadow of the stone in form aiul size is like the stone found 
at the time of the operation. 

The ease with which the rays penetrate a stone varies according to the 
chemical composition. The hard stones formed by the oxalates arc 
penetrated with the greatest difficulty, and, therefoie, are most easily 
located by radiography. Urie-acid stones ai'o a little more difficult to 
find by reason of their greater permeability. I^hosphatic stones, on 
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ac^count of their lightness, are most permeable of all, and unless contain- 
ing a great deal of lime, they show only the faintest shadow. 

The interpretation of even the best .r-ray idatc may be faulty. In one 
of the cases of the writer, three separate plates showed four stones to be 
in the renal pelvis. The oy)eration revealed about thirty small stones so 
closely packed together in the ])elvis lus to appear as four stones in the 
picture. A shadow in the renal pelvis or in the tra(*k of the ureter can 
positively be looked upon as a .stone in the urinary tract only when it is 
associated with other clinical evidence. Misinterpretation of shadows 
has been sufficiently common to warrant this dictum. Calcified lymph- 
nodes, phleboliths, the thickened tip of an appendix, have been mistaken 
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for renal or ureteral concrements. Buried sutures infiltn^ted with lime 
sails after previous laparotomies, particularly for appendicitis, have 
been mistaken for uretei'al stone. In a patient seen with Jhirrow, of 
J^exington, I saw the presentment of seven or eight small stones on one 
side and two on the other in the track of the ]ielvic portion of t he ureter 
after the removal of the appendages (Fig. 118). If radiography of the 
calculus can be combined with the use of a ureteral catheter, as first recoin^ 
mended by Tuflierand Fenwick, such sources of error will be eliminated. 
Instead of using a metal mandarin for the catheter, Helferich ((loebel) 
has made use of a catheter the varnish of which contains some vermilion. 

Very recently Vogel and Jachtenburg have shown some very excellent 
j--ray pictures of dilatations, twists, and displacements of the pelvis and 
the ureters by injecting into them a 2 per cent, to 5 per cent, solution of 
collargol. Tlic injections arc usually associated with pain whi(*h lasts 
for twenty-four hours. This alone will probably prevent the nud hod 
from achieving a wide success. Jn the technic of radiography of the 
kidney an empty condition of the intestine is a fiist i-ecpiisite. I'ree 
purgation for one or two days must be practised. The best ])ictures arc 
then obtained, if one of the various diaphragms be used. Where a more 
extensive picture is desired for general study, compression of tlu; abdo- 
men with a wide band, preferably attached to the talde, is e;ssential. 
When the dia])hragm is used, exposures must 1)C made successively and of 
different parts in order that no part of the urinary tract may escape the 
skiagr ai )hic (^x an lin at ion . 


CONGENITAL MALFORMATIONS OF THE KIDNEY AND URETER. 

Anomalies of position, form, and number of the kidney and ureters, 
which until rec^ently possessed only scientific interest, are far from I'arc. 
Aristotle knew that life was compatible with one kidney. Instances of 
congenital absence of one kidney were described by Vesalius, lOustachius, 
Baubin, and Haller. Congenital abnormalities may be divided into three 
groups: First, abnormalities of number; second, abnormalities of form; 
and third, abnormalities of position. 

Abnormalities of Number.— Entire absence of one kidney is quite 
rare. According to Morris, congenital absence of one kidney is to be 
looked for once in every two thousand and fifty cases. A talmlation of 
two hundred and thirteen cases Inus been made recently by Ballowitz. 
]\Iankiewicz added twenty-one new cases. Winter gives a total of two 
hundred and thirty-seven cases. The kidney was absent in ninety-eight 
on the right side and one hundred and twenty-nine on the left. It seems 
twice as common in men as in women, perhaps because autopsies are more 
frequently made on them. The renal vessels are generally absent or very 
I’udimentary on the side of the defecjt. Of one hundred and eleven cases 
in which the suprarenal bodies wore looked for, they were found absent 
thirty-one times. In ninety cases they were present, and in sixty-seven 
normal in position and form (Ballowitz). Anomalies of the genitalia 
were often associated with kidney malformations. They are oftener 
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found in women than in men. In them there have been found the uterus 
unicornis and atrophy or absence of the ovary. In men the vesicula 
seminalis and vas deferens of the same side are often absent. Absence 
of the testicle was observed only four times, although it was very fre- 
quently atrophic. 

Of greatest importance is the status of the ureter in these cases. In 
most of them it was not found. In eighteen cases it was present in its 
lower i)art in a very rudimentary form and ]^ermitting the introduction 
of a prol)e for a short distance. In five cases the ureteral orifice appeared 
as a slight depression. In all other cases of congenital absence of the 
kidney the ureter was absent, as was also the ureteral orifice. In five 
cases the solitary ureteral orifice was in the midline. The importance of 
this in cystoscopic examinations is self-evident. 

For ])ractical purposes congenital atrophy of the kidney and that 
acquired in early life must be considered with congenital absence. Rudi- 
mentary and atrophic kidneys usually retain, however small, their lobu- 
lated form, and the ureter of that side is in evidence almost always. 

In congenital absence or atrophy of one kidney the remaining gland 
is ordinarily decidedly enlarged. In only a few cases was the kidney 
found of normal si/.e and in only five cases smaller than normal. In 
sixty-three of two huudied and thirty-six cases the solitary kidney 
showed pathologic changes. Various forms of calculi were found in nine- 
teen cases, or 8 per cent, of all solitary kidneys (‘ontained stone. There 
were twenty-one cases of various forms of chronic nephi'itis. Tuberculo- 
sis, hydronephrosis, and neoplasm were observed in the rest of the solitary 
kidneys. There are records of eleven operations on solitary kidneys — 
four nephrotomies and seven nephrectomies. The nephre(;tomies were 
fatal in from one to eleven days. The case of Polk lived eleven days. 

Abnormalities of -Form. — ^The most (common malformation is that 
in which there is a fusion of the two organs into one large gland mass. 
The horseshoe kidney is the common form of fusion. In it the lower 
poles are united either by gland tissue or more or less dense bands of con- 
nective tissue. The concavity looks upward. Fusion of the upper poles 
is very rare (Fig. 120). According to Robinson, the isthmus is above in 
only 7 per cent. In the great majority of ciises the isthmus is locatetl 
in front of the aorta, although in fusion of the proximal poles the isthmus 
is found behind the m)rta somewhat more frequently. The renal bridge 
is placed in the middle line, and two pelves are, as a rule, present and 
placed anteriorly. The pelvis of each half very often divides high in the 
hilum of the kidney, so that the number of ureters is double. The two 
ureters from each side are, as a rule, fused before entering the bladder, 
so that a single orifice appears for each side in the bladder. From a more 
or less extensive union at one extremity, the fusion may be continued up- 
ward until, in the most marked cases, the fused glands present the ap- 
pearance of a placental body with a single or double pelvis, but with 
separate ureters. The literature presents a number of cases in which 
operations, often including partial nephrectomies, have been success- 
fully performed on the horseshoe kidney. 
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A positive way of recognizing fusion of the kidneys ctoes not exist. 
One may suspect it when a tumor clinically shown to be connected with 
the kidney has a central situation and perhaps, according to Davidson, 
transmits the pulsation of tho abdominal aorta. Steele I’eports a large 
fused kidney recognized by exploration. The a;-ray pictures showed the 
])resence of two ureters. 

Supemumei*ary kidneys are extremely rare. Watson Cheyne reports 
the presence of a third kidney, with its own ureter and blood-supply, 
discovered by laparotomy. It was well developed, of normal size, and 
from three to four inches distant from the right kidney. Far more com- 
mon than a third kidney is a doul)le ureter and pelvis on one or both sides. 
Byron Robinson made a study of thii*teen specimens. When the kidney 
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possesses two ureters, the one connected with the up])er pole habitually 
crosses behind the other ureter and terminates in the opening furthest 
from the ureteral orificje. Tiransford I.<ewis has skiagraphed such a case, 
showing a lead fused wire in the catheters (Fig. 121). Harnmerschlag 
demonstrated by methyl-blue test bilateral duplication of the ureters. 

Abnormalities of Position, — Although the fused and solitary 
kidney are, as a rule, in an abnormal position, an otherwise nor- 
mal kidney may be congenitally displaced. Strater has collected fifty- 
nine cases of renal dystopia, many of which w^ere operated upon. The 
displacement may be in a downward or lateral direction. The latter 
niay be so extreme that the two kidneys are on the same side. The kid- 
ney may also be rotated on its axis. It may be arrested at any point 
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in the course which it must travel in embryonal life from the pelvis to 
the lumbar region. In most instances the (iispla(‘C(l kidney with a short 



FiiJ. 121 . — Branskouu Lkwis's Cask ok Thrkk I’rktkrh Dkmo.vhtratko Dukincj Likk by 

CUKTKRAl. (\ATIIKTKRiy.AT10N AND RAi>IO(iRAPlIY. 

Gonorrheal infection of one of the three ureters. Permanently relieved by ureteral lavage. 


ureter has been found in the lesser pelvis, fixed by a peritoneal fold to 
the lateral wall, or in the hollow of the sacrum. Mobile dystopic kidneys, 
although rare, have been described. The apparent preponderance of 
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the pelvic over abdominal dystopia is due to their being recognized oftener 
on account of their sci’ious pressure effects, particularly in women during 
gestation and ])artui‘itiori. 

The aiteries of the displaced kidney are generally anomalous and come 
from the common and internal iliac in the pelvic form, and very near the 
aortic bifurcation in the abtlominal. This anomalous blood-supply dis- 
tinguishes the (congenital from the ac(|uired displaccements even when in 
the latter the kidney has become fixed. In all reported cases the supra- 
renal gland was in its normal position. 

The clinical features of iin otherwise normal renal dystopia are those 
common to chronic pathologic conditions of the pelvis in women. They 
arc a sense of w^eight in the lower abdomen, pains often reflected to the 
coccyx or tlie thigh, pain in cohal)itation, and (piitc often menstrual dis- 
turbances and marked obstipation. Abortions often result from a dys- 
topic kidney. In two cases of Hoehenegg and Israel marked psychic 
disturbance's were observed. 

Tlie diagnosis of a normal dystopic kidney has in a vast majority of 
cases not l)cen made, (except by exploratory incision or during an opera- 
tion for the removal of a pelvic tumor. In seven (uises it was not known 
that a nei)hrcctoniy was being done until the operation was completed. 
In two it was a solitary kidney. When pathologic changes, chiefly hydro- 
nephrosis, pyoru^phrosis, or neoplasms, develop, the diagnosis is facilitated 
by the clinical phenomena belonging to them. Although ureteral cathe- 
terization, by demonstrating the shoi’tness of the ureter, may, as it has, in 
some cases, make the diagnosis probable, for the most part an explora- 
tion will be nced(^d to determine the nature of the condition. 

A treatment of congenital dystopia is indicated only in cases in which 
there are marked j)ressure effects or pathologic changes. In cases of 
distention and of tumor, nephrectomy alone should l)e consider-cd. Al- 
though this can be accomplished in the pelvic dystoj)ia through the sacral 
I’oiitc, MS recommended by Hoehenegg and Tillman ns, removal by laparot- 
omy is to be preferred. In one case Israel, after making the diagnosis 
by median laparotomy, by a subsequent operation removed the kidney 
through a lateral operation. If the dystopic kidney is normal, an effort 
should be made to fix it in the iliac fossa, care being taken, of course, that 
harmful tension is not made on the ureter and the vessels. Successful 
cases of such transference have been recM)rded by Frank, Strater, and 
Delaforge. 

Anomalies of the Ureter. — Without involvement of the kid- 
ney propel* the ureters and the pelvis are subje(;t to many anomalies. 
A divided pelvis with duplication of the ureter for half of its course is 
found in about 1 per cent, of all subjects. The origin of the ureter 
may be from the upper end of the pelvis, with a consecpient tendency to 
valve formation and obstruction to natural drainage. In a number of 
instances an anomalous course of the renal vessels has caused obstruction 
of the proximal ureteral end and hydronephrosis. In one (*ase Israel 
revealed this condition by operation. Anomalies of insertion of the 
lower end are more common. The insertion may be in any part of the 
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bladder wall, the prostatic urethra, or seminal vesicle. In women, 
usually with other developmental defects, a ureter has been found to 
empty into the urethra, the vagina, or the rectum. Cystic dilatation of 
the lower end has been described particularly by Englisch, who collected 
fifteen cases. This condition has in a number of cases been recognized 
by cystoscopy and relieved by suprapubic section and resection of the 
anterior wall (Garrfe). Congenital intravesical prolapse of the ureter 
occurs in the form of more or less pouching into the lumen of the bladder. 
While ordinarily the pouch is small, it may project in females so far as to 
appear at the urethral orifice. Blumer has collected thirteen cases, of 
which ten were congenital. Congenital strictures of the ureter, even to 
.complete occlusion, have been foimd chiefly at the normal isthmuses. 
They are sometimes in the fonn of valves, and are found at the beginning 
of the ureter, near the pelvic brim, or in its course in the bladder wall. 
The effects of these anomalies on the kidney will be considered in the 
section on Hydronephrosis. The diagnosis of abnormalities of the ureter 
cannot be made unless secondary dilatation of the ureter or renal pelvis 
occurs. Anomalous insertions into the bladder can be recognized by 
cystoscopy. The entrance of the ureter into the rectum, since it is in- 
compatible with life, is not of surgical interest. When the ureter opens 
into the urethra, vagina, or seminal vesicle, incontinence is, as a rule, 
present, and then operative measures must be resorted to. 

The cure of these conditions involves an operation which must vary 
in the individual case. For distention of the lower end of the ureter and 
for prolapse an intravesical operation will almost always be indicated after 
suprapubic cystotomy has been made (Garr6). In a number of cases the 
operation has been successfully done with the operating cystoscopc. 
For the cure of anomalous insertions of the ureter into the rectum, vagina, 
vulva, or seminal vesicle, an implantation of the ureter into the bladder 
must be made. The methods by which this is to be accomplished will be 
considered under Ureteral Operations (p. 265). 

Movable and Floating Kidney. — ^The normal kidney makes a limited 
excursion, like the spleen, in a vertical direction, with the movements of 
the diaphragm. In deep inspiration the descent is about one inch. This 
is sufficient to permit the palpation of the kidney in part on the right 
side in about 60 per cent, of all subjects, and the left in about 8 per cent, 
of men and 30 per cent, of women. In girls of slender build the respira- 
tory movements of the kidney can be most easily demonstrated. When 
the whole kidney can be palpated, the condition must be considered 
pathologic. The frequency of abnormal renal mobility is considerable. 
According to Kiister, it occurs once in two hundred and seven men, in 
women once in twenty-two. Autopsy records by Epstein and Newman 
show only sixteen cases in over fourteen thousand autopsies. These 
are not as reliable as examinations made in the living, for it is evident 
that unless the mobility be especially looked for or extreme, it will not be 
observed at autopsy. In his latest article E. Hahn, who in 1881 es- 
tablished its surgical treatment, observes that in one hundred women 
he found the kidney movable in 5.5 per cent. In fifty children, equally 
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divided as to sex, he found but one movable kidney in % girl of eight. 
In one hundred men he observed mobility of the right kidney in two. 
Morris has had ninety-eight operations for movable kidney, with only 
ten on men. 

The right kidney is involved about fifteen times as often as the left. 
According to I^andau, both kidneys are involved in about 5 per cent, of 
all ciises. This accords with the experience of most operators, although 
Edebohls in one hundred and eighty-six patients made a bilateral opera- 
tion in seventy-four. 

A distinction was formerly made on an anatomic basis between the 
movable and floating kidney. The presence of a distinct mesonephroi! 
was the essential of the floating kidney. In ideality a true mesonephron 
can belong only to the congenital type of dystopia and is very rare. 
As a proof of its existence, anomalies of the renal vessels, particularly in 
regard to their origin, must be offered. Therefore it is proper that a 
clinical meaning should be given to the terms movable and floating to 
indicate the degree of renal displacement. Excursions of the movable 
kidney, however extensive in the direction of the long body axis, are al- 
together behind the peritoneum. The floating kidney, on the con- 
trary, moves freely forward toward the anterior abdominal wall, though 
rarely touching it. It therefore may become an intra-abdominal organ, 
like the cecum. The movable kidney is very much more common than 
the floating, of which it is but an earlier stage. Between the 
extremes all degrees of displacement are encountered. G16nard de- 
scribes four degrees: the first, in which the lower renal pole can be felt 
on inspiration alone; the second, that in which the greater portion of the 
kidney can be felt; the third, that in which on deep inspiration the whole 
kidney can be felt; and foiu’th, that in which the kidney as a whole can 
be felt regardless of the position of the diaphragm. 

Etiology. — Although movable or wandering kidney is almost always 
acquired, there is a congenital predisposition to it. In women the para- 
vertebral niches in which the kidneys are placed are, according to Volkow 
and Delitzin, more cylindric than in men and shallower and open below. 
Stiller demonstrated in many of his cases an abnormal mobility of the 
tenth rib, depending perhaps upon defective attachment of its tip to the 
rib above. Israel has confirmed this observation, and in two of his cases 
the writer has made the same observation. Albarran designates movable 
kidney as a stigma of degeneracy. 

The most important factor in keeping the kidney in place is the intra- 
abdominal pressure. This is maintained by an intact abdominal wall. 
Any decrease of its supporting strength renders less secure the position 
of the abdominal viscera. Volkow and Delitzin have shown on the cad- 
aver that the division of the abdominal wall causes the kidneys to sink 
to a lower position. Relaxation of the abdominal wall or of the floor of the 
female pelvis, as would occur after repeated pregnancies, is the most 
common cause of movable kidney. Therefore the disease is oftenest 
encountered in multiparae between the twenty-fifth and fortieth year. 
On the other hand, child-bearing is far from being the only cause of 
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wanderiiis kidney. The condition is often found in nulliparoiis women. 
Harris fixes the proportion at 40 per cent. Relaxation of the retro- 
peritoneal fascia by absorption of its fat accounts for the not infrequent 
appeanuice of the condition after acute wasting tliseases. Trauma, I 
believe, is often the direct cause of renal mobility. In three cases in the 
persons of girls under twenty, the writer has known the condition to be 
observed soon after a fall from a horse in one case, and in two after a play- 
ful scuffle. In none of them were there evidences of injury to the kidney 
itself. Scoliosis, by changing the form of the pararenal pocket, may be a 
direct cause of movable kidney. An enlargement of the kidney may, by 
reason of its weight, cause abnormal mobility. It is not positively estab- 
lished that an ill-fitting corset in women or the use of a loin strap in men is 
the cause of movable kidney. Quite often movable kidney is only a part 
of a general enteroptosis. In a number of cases of the latter, observed 
for a long period by me, the kidney was the first organ displaced. 
In a secondary way by traction on the duotlenurn and colon the loosening 
of the intra-abdominal viscera was see^n to follow in a secondary manner. 
In exceptional cases nephroptosis causes a chronic inflammation of the 
appendix, cither by obstructing its venous circulation or by causing a 
kink within it, or, as seems to me the chief reason, by giving rise 
to climnic and obstinate constipation. The latter, I believe, is often a 
primal factor in causing renal mobility. Traidion of an overweighted 
cecum and colon, by inducing mobility in them, must easily influence the 
fixed position of the kidney. That the combined condition of nephro- 
ptosis and chronic appendicitis occurs in over 3 per cent, of women, .‘is 
maintained by Edebohls, has not been the experience of most observers. 

The preponderance of the condition on the right side has l)ecn charged 
to the naturally lower position and the proximity of the right lol)e of the 
liver. A number of observers have corroborated the researches of \'ol- 
kow and Delitzin showing that the right kidney niche is bi-oader, shallower, 
and more open below than the left one. Landau holds the unsupported 
condition and greater length of the right kidney as compared with the 
left responsible for the preponderance of right displacements. 

Symptoms and Diagnosis.— In a very large proportion of cases 
movable kidney does not cause any symptoms. The degree of mobility 
docs not determine their severity. It is often detected accidentally and 
may thereafter, in nervous women, give rise to symptoms. In other 
cases severe accesses of pain, gastric disturbances, and neuroses make 
life miserable. The sensation most frequently experienced is that of 
something wrong or loose on one side of the abdomen. There is often a 
sense of weight and dragging pain, which predisposes to mental depression. 
The stomach participates very largely in the subjective symptoms. There 
is almost always anorexia, associated at times with vomiting and tachy- 
cardia, and jaundice is not rare. They result from pressure or traction 
on the duodenum, which in time may lead to gastrectiisia. Disturbances 
of the urinary secretion are, as a rule, absent, although the pains often 
follow the course of the ureter and simulate that of a renal calculus. Pain 
in the labia, the testicle, or the thigh is common. 
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Sudden alterations in the relations of the vascular, nervcHis, or excre- 
tory apparatus of a floating kidney may cause alarming crises, with all 
symptoms of peritoneal shocjk. They usually follow severe exertions and 
are followed by sharp pain, vomiting, and tympany. During these ci’ises 
the kidney is exquisitely tender and may be markedly enlarged by tem- 
porary hydronephrosis. With the close of the crises polyuria and hema- 
turia are often observed. Usually the kidney ‘‘rights’’ its position, and 
the violent symptoms quickly subside. These crises were first described 
in 1864 by Dictl, who attributed them to strangulation of the kidney. 

In a large proi)ortion of (*ases, chiefly in the uppei- social strata, the 
nervous symptoms predominate. They are of the entire gamut of neuro- 
pathy, and in course of time bring about a condition of in\'cterate invalid- 
ism. An inherited neurotic tendency is often found to be the basal factor 
in this condition, as in that of the more extensive enteroptoscs. 

The diagnosis is, as a rule, easily made by l)imanual palpation, which 
reveals an abnormal, mol)ile, and dislocated kidney, re(*ognized by its 
form and size. When the condition is suspected and the kidney for the 
time being is in a normal position, it can easily be displaced and demon- 
strated as mobile by postural changes. A corset liver, tumors of the 
hepatic fle.xure, a pendulous gall-bladder, or a pyloric carcinonui may be 
confounded with movable kidney; but in none of these conditions can the 
tumor mass be made to disappear for any length of time. As compared 
with a movable and distended gall-bladder, the wandering kidney has a 
wider range of movement. The mobile gall-bladder can only move in 
the tiiv of a circle beneath the edge of the liver. Other clini(*al phenomena 
must aid in the diagnosis. 

In acute i-enal (uises, particularly if renal ptosis is unsuspected, the 
diagnosis may be very difficult. Careful analysis of the concomitant 
urinary symptoms, of the nature of the j)ain, with the detection of a 
painful and perhaps distended kidney, usually suffices to clear uj) any 
existing doubt. 

The prognosis of movable kidney is good as to life. The condition 
may continue for years. Spontaneous cures have been observed mostly 
in women who have taken on flesh rapidly. Pregnancy has also been 
known to be followed by disappearance of symptoms. In most cases 
an anatomic cure cannot be looked for without oi)eration, although the 
nervous symptoms which are in many instances sufficient to establish a 
condition of chronic invalidism may be favorably influenced by internal 
treatment that probably is only of suggestive value. 

Treatment. This resolves itself into the palliative and curative. In 
the majority of cases the former alone suffices. A statement made 
to the patient that the floating body is not a tumor often relieves all anx- 
iety. To relieve the actual discomforts, trial should first be made of an 
abdominal supporting bandage. To be of service this must surround the 
abdomen from the pelvis to the thorax to substitute the lost intra- 
abdominal pressure, the radical basis factor of movable kidney. A pelvic 
band with lateral steel uprights, reaching half-way to the axilla on each 
side, gives firmness to the apparatus. It should be so arranged that 
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pressure is made in an upward direction. Renal trusses with large pads 
to fix the kidney are rarely of service and often harmful. In conjunction 
with this orthopedic treatment in recent cases, a rest cure with hyper- 
feeding is often of the greatest value. This is particularly true in emaci- 
ated subjects, in those in whom the nervous symptoms pretlominatc, and in 
whom a movable kidney is but a part of a general visceral descent. It 
is for this reason that many operators of wi(lc experience, like Israel and 
Tuffier, have restricted the indications for operation. Tuffier, for ex- 
ample, operated on sixty-four wandering kidneys between 1888 to 1894. 
In the following three years he operated on only eight. liarrabee bases a 
similar opinion on a clinical study of one hundred and twelve cases. 

Operative Treatment.— Until E. Hahn in 1881 first fixed a movable 
kidney by an open operation, ne])hrectoniy wjis practised in severe cases. 
At present extirpation of the kidney for this condition must be reserved 
for extreme cases in which repeated efforts at fixation have faileil to be of 
service. According to Hahn, of forty-two nephrectomies for movable 
kidney, six died of uremia and fourteen of sepsis or peritonitis. These 
statistics, of course, for the most part arc of a period preceding the modern 
advanced methods of wound treatment. 

The o])eration of fixing the kidney was called iiephrorrhaphy by 
Hahn and nephropexy by LeDentu in 1889. It is positively indi- 
cated in all cases in which renal crises oemw Ureteral catheterization 
may be used to determine the degree of urinary retention. Intermittent 
hydronephrosis, hematuria, severe pain, and beginning gastroptosis in- 
dicate operation. In general enteroptosis the fixation of the kidney 
alone is followed by not more than temporary benefit. Although, as a 
rule, in cases presenting a prejxmderance of nervous symptoms kidney 
fixation is not of permanent l)enefit, the writer has seen a number of 
instances in which permanent good results were obtained. The operative 
mortality of nephropexy is very low. In 1895 Delboie collected three 
hundred and sixty-three cases with five deaths. In eight hundred and 
forty-six operations collected by Edebohls the mortality was 1.65 per 
cent. In view of this low death-rate from the operation it seems certain 
that whenever the symptoms are severe or the condition itself is a soun^e 
of anxiety, kidney fixation should be done. That a permanent cure of all 
the symptoms follows in a large proportion of cases cannot be questioned. 
In fully 65 per cent, of all cases permanent cures are achieved. Albarran, 
who places the sutures through the kidney, has obtained a permanent 
recovery in 78 per cent, of his cases. In about 20 per cent, of all cases 
there is a partial failure, often due to recurrence of the condition. Second 
operations have repeatedly been performed with success. 


PERINEPHRITIS; PARANEPHRITIS^ 

The connective-tissue covering of the kidney, including the fat layer 
and the peritoneum in front, reacts in various ways to inflammations of 
the kidney proper. The peritoneum and the capsula propria are never 
the seat of primary disease or of suppuration; but in a way, and always 
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secondary to disease of the kidney, are capable of enorinoiil^ thickening. 
The fat covering, on the other hand, is very frequently infected from 
sources foreign to the kidney. Technically, a differentiation of the various 
conditions should demand an indicative nomenclature. No little confu- 
sion has resulted from efforts in this direction. Rayer reserved the term 
^‘perinephritis’' for inflammations of the fat capsule. French, English, 
and American writers have continued the use of this term in the same 
sense. Kitster applied the name to inflammations in front of the kidney 
and reserved the term “paranephritis” for the suppurative processes in 
the retrorenal fat. Israel would designate the thickenings of the fibrous 
capsule as perinephric, and inflammations within the fat capsule as epi- 
nephric. Unfortunately for this nomenclature there is often shown a suc- 
cessive involvement of all the circumrcnal connective-tissue layers, and 
the difficulties of clinical and even anatomic differentiation at operation or 
autopsy jnay then be insurmountable. For these reasons the term 
“perinephritis” will be used in its wider limitation to indicate inffamma- 
tions of the fibrous, cellulai*, and fat tissue surrounding the kidney. 

With this acceptation of the term, three well-marked varieties of 
perinephritis exist. They are: first, the fibrous or sclerotic; second, the 
lipomatous; and third, the suj)purative. The fibrous or siderotic type 
involves the fibrous capsule and the fat layers immediately suriounding 
it. It occurs as a result of long-standing ii’ritations and inflammations 
of the kidney such as follow stone, tul)ercul()sis, and pyonephrosis. The 
adhesions in these cases are of great significance if nephrectomy must 
be done. Tho sclerosis extends into the hilum of the kidney, thereby 
making very difficult the separation of its structures before tying them 
off. In some cases the fibrosis, doubtless by gradual compression of the 
renal atsscIs, induces atropliy of the kidney. 

The liyxnnatous variety results from a large increase of fat tissue of 
the capsula adiposa and involving the kidney proper through extension 
from file hilum. In extreme cases of this form the kidney appears as an 
irregular fat mass (Plate II) surrounded by a very dense fibrous capsule. 
The resemblance to the normal kidney may be lost, the mass looking 
like a lipoma. In the most advanced cases the greatly thickened fil)rous 
capsule is filled by a fat mass in the center of which is an irregular cavity, 
the last vestige of the pelvis. I have recently met with two cases 
of this character: one discovered by autopsy as the result of chronic 
nephrolithiasis, the other by operation. In these cases the disease 
followed a long-standing pyelitis, probably of calculous origin. The 
mass in the one case wjis removed to relieve an embarrassing fistula. 

• Although it weighed two pounds, the vessels were very small. Jietween 
the fibrosis and the lipomatosis there is no sharp dividing-line. It is 
more than probable that the fibrosis extending into the hilum may induce 
fat infiltration. Except when a fistula occurs, the lipomatous kidney 
is not to be made the subject of operation, although it may be impossible 
to recognize the condition beforehand. 

Suppurating Perinephritis (Perinephritic Abscess). — Suppura- 
tions within the perirenal fat are for the most part due to suppurative 
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disease within the kidney resulting from calculous pyelitis, tuberculosis, 
or metastatic abscess. The genesis of perinephric suppuration in these 
cases is plain. Suppurations may extend also into the perirenal fat layer 
from infections of the appendix, of the pelvic viscera in women, and even 
from the prevesical and periprostatic connective-tissue spaces. Abscesses 
of the liver, of the gall-bladder, of the sheath of the psoas, and ulcera- 
tions of the duodenum may, through the lymph-channels, be the cause 
of perinephric abscess. In very rare cases extension downward of an 
empyema has been the cause. Trauma is a common cause of this (;ondi- 
tion, with or without recognizable injury to the kidney. Stab and gun- 
shot wounds may produce it by direcjt infection. In a metastatic way 
the disease occurs after typhoid, measles, and influenza. Hematomata 
after contusions form very excellent foci for germ propagation. 
Whether this comes from the blood, from minute cortical tears or con- 
tusions, or from migration through the hollow viscera, it is difficult in 
the individual case to decide. Peripheral suppurations, like furuncles 
and felons, have recently been foimd to be precursors of perinephric 
suppurations. Jordon and Albrecht have reported a number of such 
cases. 

The method of invasion of the retrorenal fat layer may be primary 
or hematogenous, i, c., without involvement of the kidney, and secondary 
to disease of that or some other contiguous organ. It is customary to 
pronounce the case primary only when the urinalysis is negative. But 
circumscribed cortical contusions and abscesses do not of necessity make 
themselves manifest through the urine. The lymphatic and to a larger 
extent the vascular systems of the kidney and its coverings are continuous. 
Minute metastases and tears in the cortical layer are doubtless often the 
precursors of seemingly primary perinephric abscesses of metastatic or 
traumatic origin. As more careful analyses are made, the relative fre- 
quency of primary perinephritis diminishes. I have operated on 
one case following gonorrhea and two following typhoid. In each of 
these the pyelitis preceded the abscess formation, although in none of 
them could any gross connection with the kidney be demonstrated at 
the operation. In another case a phlegmonous perinephric cellulitis 
developed in a diabetic. The kidney was found intact at the autopsy. 
In forty-three cases operated upon by Israel, he found the kidney involved 
in thirty-four. In six cases there was a history of gonorrhea and in only 
three could the cause not be found. In twenty-one of the cases the 
abscess was consecutive to stone, pyelitis, and tuberculosis. Most cases 
occur in males. Of two hundred and eight cases collected by Kiister, 
one hundred and forty occurred in males. Occasionally the disease is 
bilateral. 

S]nnptomatology. — ^The sclerotic and lipomatous forms give no 
symptoms independent of the pre-existing disease of the kidney. The 
symptoms of the phlegmonous vary according to whether the disease is 
primary or secondary. In the latter conditions the symptoms belonging 
to the primary disease precede the invasion of the perirenal capsule. 
Given the history of stone, tuberculosis, pyelitis, or of tuberculosis of 
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the spine, empyema, or pelvic infection, the beginning of the perinephritis 
is evidenced by localized pain and tenderness in the loin and by more or 
less grave systemic febrile disturbances. In seemingly primary cases 
following trauma or in the metastatic from furunculosis or one of the 
acute infectious diseases, the disease may be ushered in with a chill, 
followed by a rise of temperature and the rapid development of the local 
symptoms above named. The course of the temperature and the blood- 
count are characteristic of suppurative processes elsewhere. Pain, 
which is often the initial local symptom, is, as a rule, much severer than 
in intrarenal suppurations. Reflected pains in the thigh and scrotum 
are very common, and by reason of irritation or actual involvement of 
the psoas muscle the thigh assumes a position of flexion. Extension 
of the thigh, if possible, is very painful. Pain reflected to the knee is 
sometimes complained of, and (Jibney has called attention to the danger, 
on account of these two symptoms, of mistaking the perinephritis, before 
an external swelling is observed, for hip disease. The spine is, as a rule, 
fixed and sometimes deviates from the affected side. The progress of 
the symptoms is, as a rule, rapid, so that within the course of ten days or two 
weeks a well-marked fluctuation is felt in the loin. In other cases the 
progress is less rapid and the symptomatology proportionately more 
obscure. The rapidity with which the swelling is recognized depends 
upon the situation of the abscess. In most instances it is distinctly 
retrorenal and extends toward the lowxr pole of the kiciney. It is in 
these cases that the thigh symptoms are oftenest seen, and the swelling 
in the region of the kidney is soon apparent. When the abscess forms 
nearer the upper pole the symptoms simulate those of subphrenic abscess, 
in that limitation of diaphragmatic movements on that side is well marked. 
The higher up the original focus of suppuration is, the more likely are 
severer symptoms on the part of the alimentary canal to arise. Per- 
sistent vomiting, jaundice, and obstipation may all belong to the sympto- 
matology of perinephric abscess. 

The important diagnostic feature of this condition is the local swelling. 
This is often preceded by a marked and painful resistance which is revealed 
by bimanual palpation. Three cardinal local features belong to peri- 
nephric infiltration: First, the swelling is behind the kidney, and even 
when very large does not approach the anterior abdominal wall. Second, 
the swelling is diffuse and without the well-marked limitations which 
belong to enlargement of the kidney proper. Third, the swelling is 
uninfluenced by respiration. As the disease progresses in most cases, 
if left untreated, an inflammatory cutaneous edema makes the diagnosis 
certain. 

Aspiration can always be resorted to as a means of diagnosis, although 
the abscess may be so small that even an incision may fail to reveal it. 
In* other and usually neglected cases the abscess may be very large, 
extending from the diaphragm to the groin and often beyond the midline. 
As a rule, the pus contained within the abscess is quite free from odor, 
whereas in others it is distinctly fecal. In the lumbar abscess of appendi- 
ceal origin the abscess not infrequently contains gas. 
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The organisms which have been found in the pus evacuated from the 
perinephric abscess are the ordinary pyogenic cocci, the colon bacillus, 
and the diplococcus. 

Prognosis. — Suppurative perinephritis, according to Kiister, has a 
mortality of 34 per cent. The prognosis depends upon the time of surgical 
treatment, for a timely incision renders most cases capable of recovery. 
If left to itself, a perinephric abscess in most instances points at and breaks 
through the loin. Rapid defervescence often follows. Unfortunately, 
if this eventuates it may not be until extensive burrowing has occurr^ 
toward the diaphragm or the groin. The abscess may empty itself 
through the pelvis of the kidney, througli the intestine, or, like abscesses 
of the liver, through the bronchus. Fatal peritonitis may result from a 
rupture, but this termination is rare. Where an operation has l^een 
long delayed, recovery is tedious, through the difficulty of maintaining 
sufficient drainage. Discharging fistulas arc very common. In abscess 
secondar}' to disease of the kidney a permanent renal fistula may remain 
until the primary condition is relieved. 

Treatment. — This may be summed up in advocating an incision as 
soon as symptoms indicate the presence of pus. Asywration may be re- 
sorted to for diagnostic; purposes to guide the direction which the opera- 
tion is to take. It is within the experience of most surgeons that small 
abscesses not discovered at the operation will empty themselves through 
the wound within a day or two. 

The best incision is the oblique one, through which the skin and 
muscle layers are divided until the rctrorenal fascia is reached. It is 
best to open the abscess with a small incision, gradually enlarging it 
with scissors or probe-pointed knife guided by the finger. A very careful 
examination of the abscess cavity is essential to determine the presence of 
secondary pockets whicHi may require a separate incision in the inguinal or 
gluteal region. As a rule, an effort should be made to expose the kidney 
to either view or touch, care being taken not to wound the fibrous capsule, 
unless there is evidence of suppuration within. A stone will sometimes 
be found in the abscess. The treatment requirai for the primary con- 
dition of the kidney may be carried out at the time the perirenal abscess 
is opened, although in most cases the condition of the patient with a 
perinephric aliscess is such that it is the part of wisdom to defer the 
operation on the kidney until he has licen given an opportunity to re- 
cuperate. Primary nephrectomy in the febrile state of the patient 
should not be done. 


INJURIES OF THE KIDNEY. . 

Although wounds of the kidney are comparatively rare, they were 
fully recognized and described by writers of antiquity. The oppor- 
tunities of any individual for extensive observation are limited. Kiister, 
in seven thousand seven hundred and forty-one injuries at the clinics 
of Basel and Berlin, could tabulate only ten cases, or a little more than 
one in a thousand. Of these ten, only one was an open wound. Of two 



IN JUKI KS OF THE KIDNEY. ^ 213 

thousand six hundred and ten autopsies there were thirteen injuries to 
the kidney, with only one of a penetrating nature. Israel records, not- 
withstanding his large experience of renal surgery, only one operative 
case. During the war of the American Rebellion there were, altogether, 
eighty-five gunshot wounds of the kidney, of which twenty-six recovered. 
Statistics of wounds have been made by Adler, Maas, Keen, and Kiister. 
The analysis of Keen^s one hundred and fifty-five cases shows nineteen 
gunshot wounds, eight penetrating wounds, one hundred and eighteen 
subparietal ruptures, two partial nephrectomies for rupture, six traumatic 
hydronephroses, and two ruptured ureters (pelvis). 

Injuries of the kidney may be divided into two groups: First, sub- 
parietal injuries; second, penetrating wounds, with the subdivisions of 
incised, punctured, and gunshot. 

Subparietal Injuries. — These occur in men very much oftener 
than in women. Of two hundred and ninety-nine cases of Kiister, two 
hundred and eighty-one oc^curred in men. Ac(;ording to this authority, 
an injury in the loin tends to produce a contusion or often a rupture; 
whereas in women, mobility of the kidney is more likely to result. It 
seems more probable, however, that the proportion given by Kiister is 
really explainal by the greater frequency with which men arc injural. 
Injury of the kidney is, as a rule, the result of direct violence. In rare 
instances both kidneys are hurt. Violence or falls from (‘onsiderable 
heights without direct injury may produce rupture of the kidney. The 
manner of production of the injury varies in different cases, and where 
the injury involves the lower ribs, there can be but little question but that 
the kidney is caught and crushed between the vertebral column and the 
ribs. Kiister has shown by experiment that a common cause of rupture 
is the hydraulic pressure acting through the full vessels and pelvis, causing 
the kidney to burst. J^xperimental work l)ears out the theory of the 
effectiveness of hydraulic pressure in the production of ruptured kidney. 
It cannot explain the cases in which the kidney is torn across near its 
pedicle nor the wounds that involve the cortex and fibrous capsule only. 

Pathology. — Injuries of the kidney and its coverings vary in degree 
from simple contusions to extensive ruptures and complete pulpifying. 
The contusions may involve only the cortical portion with an intact 
capsule, or a tear may extend far into the substance of the kidney, involv- 
ing the pelvis and the larger branches of the renal vessels. Injuries of 
the kidney and its connections may be divided according to degree as 
follows: 

First, tears of the capsule, with or without injury to the kidney. 

Second, contusions of the cortex with tear of the fibrous capsule, but 
without injury to the pelvis. In these cases the perirenal fat is the seat 
of an extensive hematoma. The peritoneum may be tom with the escape 
of blood into the abdomen. This is more likely to occur in children 
because of the absence in them of the perirenal fat. De Quervain found 
the peritoneum tom in seventeen out of two hundred and fifty-four 
cases of subparietal injury of the kidney. 

The lacerations are oftener foimd on the anterior surface of the kidney, 
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and have either a horizontal direction or run radially from the hilum. 
It seems to me that the more frequent occurrence of injury to the front 
of the kidney may be explained by the doubling up of the gland, as the 
force is generally applied from behind, and that with the increased 
hydraulic pressure the kidney gives way at its least supported part, 
namely, in front. 

Third, extensive single and multiple lacerations extending into the 
pelvis may completely separate portions of the kidney from each other. 
The teal’s are in the direction of the interlobular lines of the embryonic 
kidney. They have been compared somewhat aptly to the cracking of 
wood in the direction of its fibers. Extensive tears associated with pro- 
fuse hemorrhage into the perirenal tissues produce decfi-scated hema- 

tomata in the lumbar region. These 
bleedings may extend along the sper- 
matic veins toward the inguinal region, 
into the scrotum and the base of the 
penis. The bladder is often found 
filled with clotted blood. When the 
peritoneum is torn, there is no pressure 
to resist extravasation, and the hemor- 
rhage may be rapidly fatal. In a case 
of pistol-shot injury of the right kidney 
near the hilum, the hemorrhage into 
the abdomen was fatal before the 
kidney could be removed. In extreme 
degrees at autopsy or ojieration the 
kidney may be found pulfiified. When 
the force of the trauma has been ex- 
pended near the hilum, the kidney 
itself may be but little injured, al- 
though its vessels, the pelvis, or the 
ureter may have been entirely torn 
across. 

Injuries of the kidney are, of course, 
often complicated by other lesions, such as fractures of the ribs, of the 
spine, and rupture to other abdominal viscera. Thus in twelve out of 
seventeen deaths from kidney injury collected by Keen, such additional 
injuries were found. 

Symptoms. — ^I'hese may be divided into general and local; primary 
and secondary. The primary general symptoms of injury to the kidney 
are those common to severe injuries in general. They are the symptoms 
of shock and of severe hemorrhage. But often in extensive ruptures 
shock may be long delayed or entirely absent. Patients have walked 
long distances and continued work for some time after sustaining severe 
injuries of the kidney. The patient from whom the kidney shown in 
Fig. 1 22 was removed continued at work for five hours before experiencing 
any marked weakne.ss. I recently saw a woman of seventy-five with 
an injured kidney. Rather profuse hematuria was present for a 



FlCi. 122.— SUBPARIETAL RuPTXTRF. OF 
Kiunky. 


INJURIES OF THE KIDNEY. 215 

q 

week before there was any acceleration of the pulse-rat^ She recov- 
ered without operation. 

The primary local symptoms are pain and tenderness, swelling, and 
hematuria. The pain is generally deep-seated and dull, although from 
the expulsion of blood-clots through the ureter it often becomes paroxys- 
mal and very acute. As retrorenal extravasation ensues it becomes 
radiating and diffuse. Postural changes and deep inspiration increase it. 
The abdominal muscles are often rigid, and the patient assumes the 
posture of subjects with perinephric abscess, l^ainless cases have been 
demonstrated by autopsy, but it is difficult to (conceive how bimanual 
palf)ation could fail to reveal tenderness in even slight renal tears. 

'I'lirough bimanual palpation the second primary cardinal symptom, 
the swelling, is made manifest. Generally, this is ill-defined and (liffuse 
and involves the entire costo-iliac interval. It is produced by the infiltra- 
tion of the perirenal and circurnrenal tissues with blood and urine. Jf 
the examination reveals a well-defined swelling, j*ounded and perhaps 
movable, it shows the absence of extravjusation and the retention of 
urine within the kidney capsule proper. It is a (*ondition of hemato- 
hydronephrosis. The ecchymosis often seen in the lumbar region in 
rupture of the kidney, when primary, is due to superficial contusions of 
the soft parts incident to the injury. In most cases ecchymoses appear 
late, if at all. 

Hematuria is the most constant primary symptom of i*ui)ture of the 
kidney. It occurred in sixty-five out of seventy-one cases tabulated by 
Maas. In twenty-six cases of Morris it was present in eighteen. It 
comes on, as a j’ule, soon after the accident and varies in intensity and 
duration. In contusions of mild degree the urine is smoky and shows 
little tendency to clotting. Jn more extensive tears clotting is (piite 
common, either in the lU’cter or in the bladder. In severe hemorrhages 
from the torn kidney the bladder may become filled with clots, which can 
only be evacmated through a large catheter and by suction. Ureteral 
colics are of common occurrence in these hematurias and occasionally 
the blocking of the ureter gives rise to the acute condition of hydro- 
hematonephrosis already alluded to. On the other hand, injury of the 
cortex alone may not make itself manifest through blood in the urine. 
In very severe lacerations involving the pelvis, hematuria may also be 
absent through blocking or displacement of the ureter. Thrombosis 
of the renal vessels and stricture of the ureter antedating the trauma may 
also explain the absence of hematuria. 

Hematuria may disappear in tw^enty-four hours or it may continue 
for as many days. In injuries of moderate degree it gi adually disappears 
in from three to four days. Albuminuria sometimes continues for many 
wrecks after the blood has disappeared. Tuffier has described a tardy 
hematuria which may come on after the lapse of a week or more, and can 
be explained by the escape of a perirenal hematoma through some channel 
which has reopened into the kidney and pelvis. 

The secondary general and local symptoms of rupture of the kidney 
are due to the changes which take place in the kidney, and particularly 
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in the circuinrerial iiiul connective tissue, by reason of the infective or 
reactional processes following the exudation of blood and urine. They 
are the symptoms of either rapidly developing perinephritis or of an 
acute peritonitis. An aneurism may develop likewise in the main renal 
artery or one of its branches. The condition of liydionephrosis is some- 
times directly atti-ibutable to j)receding trauma. The injury of the 
kidney itself may lead to localized infarcts with subsequent, abscess 
formation, or to a non -suppurative localized inflammation which may 
result in a unilateral nephritis of chronic character. The symptomatology 
of all these secondary conditions will vary accoi’ding to the nature of each 
and will be considered in its j)ropcr place. 

As a result of rupture of the kidney, anuria has often been noted even 
in cases where the injury was unilateral and of motlerate (higree. 

Prognosis. — ^The dangers of rupture of the kidney arc either primary 
or secondary. The chief i)rimary danger is that of hemorrhage. If 
death occurs later, it is from infection, cither from cj^stitis through 
catheter infection, from gonorrhea, from infection through weakened 
intestine, or one of hematogenous character. 

In uncomplicated cases the ])rognosis varies with the degree of injury. 
Of one hundred and eight cases of (Irawitz, fifty-eight recovered. In 
the fatal cases there were usually injuries of other oi’gans. In fouitecn 
a primary hemorrhage caused death, in seven suppurations of the kidney, 
and in three anuria. Of Kiister's three hundred and six cases, two 
hundred and twenty-two were uncomplicated, with a mortality of 31 i)er 
cent. The eighty-four cases complicated with other injuiies showed 
a mortality of 92 per cent. Of sixty-seven fatal cases, ten died within 
twenty-four hours, thirteen within six days, and twenty-one within 
three weeks. Thirty of the cases died from hemorrhage. 

Treatment. — Tliis may be properly divided into the primary and 
secondary. As soon as the diagnosis is made the question of immediate 
operative interference must l)e considered. Where the symptoms — 
such as slight hematuria, the presence of only a limited swelling in the 
lumbar i-egion, and the absence of the symptoms of general shock— indi- 
cate limited contusion, rest in bed, strapping of the part, and anodynes 
to relieve pain are all that will be required. It is questionable whether 
any internal medication or the hypodermic use of ergotin, or even adrena- 
lin, can influence the bleeding. Rest in bed should be maintained for 
at least three weeks to prevent recurrence of bleeding and the tendency 
to nephroptosis. The blood-pressure should be kept iis low as possible 
l)y low diet. When the hematuria is severe, and even more so when a 
lumbar hematoma is growing, and particularly when there are evidences 
of intraperitoneal bleeding, the indications are for immediate operation. 
Not only the hematuria, therefore, but the concealed hemorrhages 
around the kidney and within the peritoneum indicate immediate 
operation. In most cases the idea of the operation is, in the first place, 
exploratory. Only after the kidney has been exposed and the degree 
of injury ascertained can the proper operative therapy be instituted. 
It is advisable to resort to early operation when the hematuria, though 



INJURIES OF THE KIDNEY. 


0 


217 


not profuse, is continuous or recurrent. It is better to risk an 
uniieccssaiy operation than to wait until the patient is so reduced that an 
operation must be undertaken under most unfavorable circumstances. 

When the cx])l()ration shows only a partly lacerated kidney with the 
niarjy;ins of the tear in a position to be approximated, sutures of cat^^ut 
may be used to close the gap. Bleeding vessels that are found near the 
hiluiii must be tied. If parts of the kidney arc nearly severed and much 
contused, they should be removed l)y pai’tial nephrectomy. Morris 
I’cfers to four cases of this nature. This may be followed by suture. In 
all of these conditions gauze packing is indicated. When the renal 
])elvis is found blocked with clot, a pelvic fistula should be established 
after the clot is removed l)y incision. 

When the kidney is found hopelessly destroyed or it has been found 
necessary to tie large branches of the renal aitcry, immediate i-emoval 
of the kidney is indicated. I’nfortunately, this must often be done before 
the pi’escnce of a second kidney can be established. It is ti*ue that 
Bobi’off showed that tying the renal vessels experimentally does not 
necessarily cause necrosis of the kidney. Nevertheless, in the injured 
state of the organ the cutting oIT of the bl()()d-su])ply would almost 
inevitably be followed by its sloughing. If the operation shows that the 
peritoneum has l)ecn opened, the abdominal cavity must be explored 
cither through the wound in the loin or by median section. In cases 
where the injury to the kidney is but part of the damage done to the 
abdominal viscera, a large median incision is to be preferred to the 
lumbar, because it affords a better opportunity of dealing with them. 
In five cases la])arotomy followed by nephrectomy, ligation of the vessels, 
or gauze ])acking has been resorted to by Kehr, Tufiier, Souligoux, Pet- 
rolT, and De(2uervain, Two cases died. One of those recovering had a 
trail speritoiieal fistula, which made a secondary nephrectomy imperative. 

Colleidive statistics show that early exploration gives the best results 
and should be practised except in mild cases of cfontusion. Delbet col- 
lected three hundred and nineteen cases, of which two hundred and 
twenty-five were treated expectantly, with one hundred and three deaths. 
Many of these fatal cases were in such a condition as not to warrant an 
opei-ation. In fifty cases the kidney was treated by suture, packing, 
or partial resection, with two deaths. In forty-four primary or secondary 
nephrectomy was followed by a mortality of 25 per cent. Watson has 
collected the largest tables. Of two hundred and seventy-three cases 
treated expectantly, eighty-one died; ninety-nine were treated by a 
conservative operation, with seven deaths. In one hundred and fifteen 
nephrectomy was performed; and of these, twenty-five died. 

When it is considered that the majority of cases, although not all, 
expectantly treated, are those of slighter injury, and that those operated 
on are a priori the graver ones, and that many operations are long delayed, 
there can be no question of the life-saving influence of early operation 
for rupture of the kidney. Keen has shown that secondary nephrectomy 
for trauma is twice as fatal as primary. 

Wounds. — (a) Incised or punctured. (6) Gunshot wounds. 
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Incised or Punctured Wounds. — Wounds of this character, par- 
ticularly stab and incised wounds, are very rare. Gunshot wounds are 
of more frequent occurrence. According to Wagner, there have been 
recorded only sixty cases of the former mid two hundred of the latter. 
Wounds of the kidney other than gunshot wounds have usually been 
inflicted by knives, scissors, scythes, or similar weapons. Other organs 
are not usually involved, for reasons that are evident. Keen refers to a 
case in which a pitchfork entei’ed the anus, tore the rectum, and la<‘crated 
the upper third of the left kidney. These wounds, like subcutaneous 
ruptures, may involve different parts of the kidney. In very rare cmscs 
of incised wound prolapse of the kidney is present. Pilcher rcfei*s to 
two cases of this kind where nephrectomy was followed by a good result. 
If seen early, conservative treatment of the kidney is indicated. The 
symptoms do not differ in any marked way from those of subcutaneous 
injury. If the pelvis has been opened, a renal fistula will speedily develop. 
Without this characteristic symptom of wound of the kidney, the diagnosis 
rests, with sufficient certainty to warrmit exploration, on the presence of 
hematuria and regional pain, even if there are no evidences of extravasa- 
tion of blood or of urine in the loin. Since kidney wounds heal promptly 
if aseptic or if they are made so, an effort must be made to close the wountl 
by suturing. In some cases a single or double purse-string suture may be 
utilized. 

Gunshot Wounds. — Of these, Keen collected nineteen cases. They 
occur, of course, oftencr in military practice. Eighty-five are recorded 
as having occurred in the Civil War and fifteen in the Franco-German 
War. Gunshot wounds of the kidney are, as a rule, associated, par- 
ticularly in military practice, with lesions of other intra-abdominal 
organs, notably the stomach, liver, or intestine. In wounds entering 
anteriorly such a complication is almost inevitable. In wounds from the 
side the kidney alone may be injured. The wounds may involve the body 
of the kidney, the pelvis, or the ureter. Clean wounds of the body of the 
kidney, particularly near the border, present some radiation, but may not 
bleed much. Clotting soon occurs in the wound channel and the vessels 
become thrombosed. When the pelvis of the ureter or its upper portion 
is injured without being completely severed, extravasation about the 
kidney and hematuria will manifest themselves. When the primary 
or even larger branches are injured, very severe hemorrhages may occur 
within the peritoneum, jis in a case already alluded to, or behind the 
kidney. Secondary changes, usually the result of infection in the kidney, 
and surrounding tissues, may occur, as after traumata of the kidney from 
other causes. Secondary hemorrhage occurs oftener after gimshot than 
after other injuries of the kidney. The symptoms are those common to 
subparictal injuries besides those dependent upon the presence of an 
external wound and upon injury to other organs. Foreign bodies, like 
articles of clothing, have repeatedly been found in the kidney, and may 
become the nucleus of a stone or may be passed into the bladder. The 
prognosis of gunshot wounds has been improved with the general improve- 
ment of surgical cases. During the American Civil War the mortality 
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was 69 per cent. In the Franco-Prussian War it was 53 per cent. Ac- 
cording to Kiister, fifty cases in civil life, mostly pistol wounds, show a 
mortality of 26 per cent. . 

Treatment . — Gunshot wounds of the kidney in civil practice almost 
always demand exploration on account of the concomitant injuries. If 
there arc no signs of such injuries, conservatism may be practised. If 
the direction of the bullet wound would indicate that only the kidney 
is injured, an expectant treatment may be followed unless profuse bleed- 
ing demands exploration. Only in this case is a lumbar incision to be 
selected. In other cases the incision shoukl be made in the midline, as 
affording the best means for treating conditions as they are found. Neph- 
rectomy for severe lacerations and profuse hemorrhage may be performed 
transperitoneally. In milder cases the treatment consists of interrupted 
or purse-string sutin*e and drainage through an incision in the loin. In 
exposing the kidney through the abdomen care must be taken not to 
injure the colonic vessels, lest gangrene ensue. In the first nephrectomy 
ever i)erformed for gunshot wound (Keen), the patient died after two 
weeks from intestinal gangrene (*aused by an injury by the bullet before 
it struck the kidney. 


DISEASES OF THE KIDNEY* 

Hydronephrosis. -Although distention of the pelvis of the kidney 
with the interesting feature of intermission was already described by 
Tulpius, it remained for Rayer to give the name “hydronephrosis” to 
the condition of retention from obstruction at some point below. For 
retention within the renal pelvis, infundibula, and calicos, w^hich is always 
the result of hydraulic pressure irrespective of the nature of the retained 
fluid, whether it is urine and pus or urine and blood, the term “sacciform 
kidney” (Sackniei’c) has been introduced by Kiister and “nephrectasis” 
l)y ]Morris. The latter term expresses accurately, as does the term gas- 
trectasia for the stomach, a dilatation of the pelvis of the kidney and its 
tributaries irrespective of cause. In so much it merits general adoption. 

The effect on the kidney of obstruction to the outflow of urine varies 
according to the rapidity with which the obstruction is produ(*ed, whether 
it is complete or iiKJomplete, permanent or temporary. Experimental 
research by Guyon, Robinson, and Bradford shows conclusively that 
partial obstruction gives rise to hydronephrosis, while complete obstruc- 
tion supervening suddenly is followed by slight distention and atroi)hy 
of the kidney. Bradford, experimenting upon dogs, found that after 
complete obstruction of the ureter the kidney would regain its form, 
although it was very much smaller if the obstruction was removed in 
from ten to forty days. Sudden and complete obstruction inhibits 
excretion and diminishes relatively the proportion of urea and of the 
chlorids. Complete suppression does not occur in incomplete obstruction 
until late, if at all, so that unless the obstruction yields from time to time, 
enormous distention of the kidney ensues. The size of the hydroneph- 
rotic kidney varies, therefore, between moderate distention of the pelvis 
and retention cysts that equal in size large ovarian tumors. With the 
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increase of the internal pressure the papillai are gradually flattened and 
the parenchyma becomes atiuphic. The dilated calices appear as irregular 
cavities communicating with each other through the dilated pelvis, but 
separated from each other by septa, which, as the disease progresses, are 
absorbed, so that in long-standing cases a unilocular cyst is found, the 
walls of which are made up of a thin layer of atrophic kidney tissue. 

Etiology.— The obstruction which causes hydronephrosis may be 
congenital or acquired. In the former there has been foimd a partial 
stenosis of the ureter, usually at its proximal end or in its intravesical 
portion. According to Englisch, it occurs in equal proportion at the two 
extremities. A valve formation may actually be formed in the ureter, 
or an anomalous high insertion , of the latter into the renal pelvis may 
have the same effect. When, as occasionally occurs, there is a double 
pelvis or ureter, the hydronephrosis may be limited to a part of the kidney. 
Malpositions of the kidney, together with kinking or contortion of the 
kidney, may produce congenital hydronephrosis. An .momaloiis acces- 
sory renal artery given off from the txorta and crossing behind and distrib- 
uted over the anterior portion of the lower pole may, with slight mo- 
bility of the kidney, give rise to hydronephrosis. Ekehorn has recently 
permanently relieved this condition by division of the offending branch 
between two ligatures. 

Acquired hydronephrosis may find its cause in the kidney itself or in 
any portion of the urinary tract. Phimosis, strictures of the urethra, 
prostatic hyjiertrophy, and tumors of the bladder are potential causes 
of hydronephrosis. In all of these cases the disease is probably bilateral 
and associated with extensive dilatation of the ureters. A tumor or a 
stone in the pelvis of the kidney may produce renal distention. Ob- 
struction within the ureter by a stone, scar formation, or sclerosing 
ureteritis is a frequent ’ cause of hydronephrosis. Obstruction of the 
ureter from without, and ])articularly in wumen by pelvic tumors, fre- 
quently causes it. Morris found this cause present in one hmidred and 
sixteen out of one himdred and forty-two cases. There wure two cases 
of cancer of the ovary. In ninety-three the hydronephrosis was bilateral. 
By displacing the kidney scoliosis may produce renal retention. 

Finally, movable kidney is, next to pelvic tumors, the most common 
cause of this condition. Renal moiiility means an abnormal course for 
the ureter, particularly of its upper portion, which is less adherent to the 
peritoneum than are the lower segments. Kinking of the tube can, 
therefore, follow easily, and may lead to complete obstruction. With 
the return of the kidney to its normal position the hydronephrosis dis- 
appears. To this intermittent hydronephrosis L. Landau has directed 
attention. Terrier and Tuffier have demonstrated on animals this effect 
of movable kidney. As a rule, movable kidney, even with well-marked 
renal crises, is not associated with hydronephrosis. I encountered it 
twice in eighteen operations. In a certain proportion of cases the 
mobility of the kidney may be secondary to its distention. Bazy 
believes this to be the usual course. Israel has shown that in movable 
kidney a branch of the renal artery, by crossing the ureter, may cause its 
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compression and produce retention. Trauma occasional!^ is followed 
by hydronephrosis. Wagner states that only fifteen cases have been 
reported.. The condition develops after traumatic strictures or from com- 
pression of the ureter by organized perirenal or peri-ureteral blood-clot. 

A form of pseudohydronephrosis may result from injuries of the 
kidney followed by perirenal retention cysts. To distinguish this from 
a true hydronephrosis is always easy at the time of operation. 

The whole or part of the kidney may participate in the distention. 
Total hydronephrosis is the common condition. Partial hydronephrosis 
is seen in tumors, in stones impacted in one or other infundibulum, or 
in cases of double ureter. 

Pathology. — In the beginning of a total hydronephrosis the pelvis 
and its tributaries are first dis- 
tended and the renal parenchy- 
ma, though somewhat thinned, 
appears like a helmet ('overing 
the pelvic pouch and forms the 
smaller })art of the tumor. The 
papillaj are more or less flat- 
tened. When more extensive, 
the parenchyma and pelvic sac 
form a continuous cyst of 
rounded form, irregular surface, 
and multilocular. With the eon- 
tinuousness of the obstruction 
the cyst wall becomes attenuated, 
the interlobular septa become 
absorbed, and the final product 
of the condition is an unilocular 
cyst. In this cyst wall, accord- 
ing to Landau, vestiges of paren- 
chyma of functional capacity are 
found exce[)t in extreme cases. 

Ayrer maintains the same view fiu. 12 :^.— iiydhoxlpiirosis. 

after examining four hundred 

and seventy- -three reported cases, of which in only eleven was there a 
record of total disappearance of kidney tissue. In old-standing cases 
the cyst w^all is noted for the firm adhesions which attach it to contiguous 
parts. The size of the cyst is at times enormous. In one case 36,0(K) c.c. 
of fluid were removed (Koenig). With the development of the cyst, 
neighboring organs arc compressed or displaced and death ensues from 
pressure on the diaphragm. 

The ureter always participates in the distention above the constriction. 
Often it is as large as the finger, and in exceptional cases it has been found 
as large as the small intestine. When valve formation due to high inser- 
tion of the ureter is the cause of the hydronephrosis, the ureter is almost 
invariably found in close relation with the anterior wall of the sac and near 
its median margin. 
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The contents of an aseptic hydronephrosis are, as a rule, limpid and 
clear, of low specific gravity, and in the beginning of uriniferous odor. 
As the atrophy of the parenchyma progresses in old-standing cases the 
likeness to urine grailually is lost. In many cases hemorrhage into the 
sac changes the appearance of the contents. 

Symptoms and Prognosis. —The course of hydronephrosis varies 
even in the individual case according to the patency or the occlusion of 
the ureter. As long as the ureter is open from time to time the renal 
distention may diminish or disappear entirely, later to recur. In other 
cases drainage fix)m the pelvis is continuous but insuflicieiit. In them 
distention occurs notwithstanding the continued discharge of some urine 
into the bladder. For these the terms ‘'intermittent" and ‘'open" 
hydionephrosis may be used, whereas the term ‘'closed" hydronephrosis 
is reserved for cases in which the obstruction is permanent. Hydrone- 
phrosis may for a long time run an aseptic course and not give rise to 
symptoms. In cases in which the disease is ))ilateral death generally 
ensues from uremia even before a well-marketl tumor shows itself. With 
the excessive growth of the cyst from complete obstruc;tion there arises 
the danger of rupture into the peritoneum or some (jontiguous organ. 
The chief danger lies in the i)ossil)ility of infection and of generiil sepsis. 
If the infection is less virulent and the hydronephrosis an open one, the 
disease may be protracted. Rupture of a hydronephrosis from trauma 
has been recorded in nine cases by Oelme. Eight cases were operated 
upon. Of three transperitoneal nephrectomies, two died; of four lum- 
bar, one died. One nephrectomy performed by the combined method 
was followed by death. 

A small hydronephrosis may produce no symptoms. In diseases of the 
lower urinary tract, when uremic symptoms develop, examination may re- 
veal an enlargement of the kidney. In other cases the appearance of a swell- 
ing in the region of the kidney, either oblong or round, with a fairly smooth 
surface and perhaps altogether painless, is the first indication of a hydro- 
nephrosis. In its earlier stages it is frequently possible to distinguish by 
palpation the firmer portions of the kidney parenchyma from the softer 
and fluctuating distended pelvis nearer the midline. In some cases, par- 
ticularly those associated with movable kidney, ballottement is feasible. 
The percus.sion note of the tumor is fiat. Jielow a;id within, the limit of 
the enlargement is shown by the tympanitic intestinal note. Fluctuation 
is demonstrable in proportion to the size of the cyst. In extreme distention 
the wave may be as distinct as that of an ascites or a unilocular ovarian cyst. 

Pain, if present at all, may be of a dull aching character or decidedly 
paroxysmal. The latter symptom belongs particularly to the intermit- 
tent form. 

The urine may be perfectly normal. It may vary remarkably in 
quantity. In some cases by pressure, as from an examination, the hydro- 
nephrotic cyst may in part be emptied. Sometimes in the intermittent 
type hematuria, often quite profuse, follows after a period of occlusion, 
as shown by renal colic. When pyuria occurs, it shows that the hydro 
nephrosis has become infected. 
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The differential diagnosis is difficult only in rather extreme cases. 
It has most often been mistaken for an ovarian cyst and for encysted 
ascites. Enlargements of the gall-bladder have also been mistaken for 
hydronephrosis. Although differential diagnosis can in most cases be 
made by lui aspiration and examination of the fluid, it is better to estab- 
lish the diagnosis by an exploratory incision. Cystoscopic examination 
with lU’eteral catheterization, if need be, will almost to a certainty pre- 
vent an error of diagnosis. 

Treatment. — Since Trendelenburg in 1886 reported the first plastic 
operation on the pelvis of the kidne}' for hydronephrosis, the tendency 
has been growing toward conservatism when the parenchyma of the gland 
is capable of good function. If, however, little kidney tissue is left, 
and if the retention tumor be very large or the obstruction cannot be 
relieved, nephrectomy must be done if the other kidney is normal. It 
ought rarely be primary. To determine between a conservative and 
radical procedure, the functional capacity of the distended kidney should 
be established. If the excretion is of low specific? gravity and poor in 
urea, the conservatism of the kidney is not of sufficient iinpoi*tance to 
warrant repair operations. When a fistula remains after a nephrotomy, 
the functional capacity is, of course, eiisily determined. Catheterization 
of the ureter has been used to stretch a stricture and the catheter has in 
some cases been allowed to remain for a considerable length of time. 
Some good results have been achieved. If it can be determined that the 
hydronephrosis is secondary to some pelvic disease, this rather tlian the 
hydronephrosis must be made the object of operation. Aspiration of the 
hydronephrosis, formerly largely practised, is now reserved for i)alliation 
of severe cases causing pressure symptoms and in bilateral cases with 
anuria. 

In the hydronephrosis of intermittent type, and perhaps those due to 
movable kidney, massage, properly used, with a retentive bandage, may 
be of service. Except when nephrectomy is indicated by conditions 
already stated, the operation is directed against the cause. If this 
should be found to be a movable kidney, nephropexy only is to be 
practised. In most other cases the hydronephrotic sac must be opened 
to determine the site and nature of the obstruction. If it be a stone 
in the ureter, a condition which can almost always be recognized before 
operation, it must be removed. As a preliminary to all further operative 
procedures, nephrotomy is the first step. In many cases a number of 
successive operations may be demanded before the condition is perma- 
nently cured. 

In fully one-third of the cases the mere nephrotomy with drainage 
cures the condition without a fistula remaining, even if the obstruction 
is not found. The incision into the kidney or its dilated pelvis, exposed 
through an adequate lumbar incision, must be long enough to allow the 
free inspection and palpation of the interior of the sac, and the finding 
and the catheterization of the ureter from above, if this is possible. In 
very large sacs this is often impossible, and “it becomes necessary after 
the establishment of a fistula to wait for two or three months until the 
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sac hiis diminished in size before further operating for the obstruction 
can be done'' (Fenger). 

For obstruction of the ureter at or near tlie pelvic insertion the fol- 
lowing methods have been practised: First, division of the valve-like 
spur between the ureteral lumen and the dilated pelvis. Second, division 
of the obstructing valve by a longitudinal incision and transverse suturing, 
as in the pyloroplasty of Heineke-Mikulicz. Third, resection of the ureter 
with direct implantation of the lower end into the lowest part of the 
dilated pelvis. Fourth, the establishment of a lateral anastomosis be- 
tween the ureter and the dilated pelvis. This operation of ureteropyelo- 
anastomosis was first practised by Albarran in 1898. Out of five cases, 
four were successful. Fifth, reduction in size of the dilated pelvis (/w/eZo- 
plication) by the infolding of its walls by J^embert suturing. The opera- 
tion is similar to that of gastroplication. By a number of oiici'ators this 
infolding of the renal pelvis has been combined with one or other of the 
operations above mentioned. Sixth, the reduction in size of the dilated 
pelvis by more or less extensive resection. This constitutes the ‘ * capiton- 
nage" of Albarran. This operation, like the former, has in a number of 
cases been combined with operations on the valves. 

Fenger collected thirty cases of plastic operations for hydronephrosis. 
Many operations have since been reported by many surgeons, and ex- 
cept in closed hydronephrosis of long standing, a secondary nephrectomy, 
on account of failure of conservative measures, became necessary in less 
than 20 per cent, of the cases reported. 

Suppuration of the Kidney (PjfelUis: PyelonephrUiR {Surgkal 
Kidney): Pyonephrom; Abscess of the Kidney). — Suppurative inflam- 
mation of the kidney may involve the pelvis and the renal parenchyma 
or both together or consecutively. The process is always of bac- 
terial origin, the infeefion being either hematogenous and descending, 
or urogeHous and ascending. Suppuration in the kidneys from direct 
blood infection may follow in the wake of any of the acute infections or 
after local and seemingly insignificant affections, like furunculosis or 
tonsillar abscess. Hematogenous infections of the mildest type may 
involve only the lining of the pelvis, as in the mild pyelitis which follows 
typhoid. In most instances hematogenous infections produce suppura- 
tions first in the parenchyma, from which the process extends to the 
excretory mechanism, the calices, and the pelvis. The unbroken pelvic 
lining resists infection. When the surface has been eroded, ;is by the 
presence of an irregular stone, the infection which occurs, producing 
suppurative pyelitis, is in reality hematogenous. 

As a fruitful source of hematogenous renal suppuration the common 
colon bacillus has recently been recognized. Especially in children, 
Heubner and Baginsky have shown that diseases of the intestine are prone 
to produce renal suppuration. 

In renal suppurations of the ascending type the area of infection is, as 
a rule, in the lower urinary tract. A stricture, chronic cystitis, or an 
enlarged prostate, by deforming the ureteral orifice and rendering it in- 
competent, will permit the upward development of an infection through 
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the ureter or through the lymph-channels in and without*its walls. In 
women the cystitis of pregnancy and of the puerperium is especially 
important as a factor of pyelitis. Both in men and women gonorrheal 
infection plays a prominent role. 

Although renal suppuration, which follows disease of the lower urinary 
tract, is as a rule ascending in type, it may be hematogenous and conveyed 
to the kidney through the blood-current, as from suppurative processes 
remote from the urinary tract. 

From what has been stated, renal suppuration is produced by a great 
variety of micro-organisms. The common colon bacillus is the one most 
frequently foimd, and is l^elieved by Guyon and his followers to play the 
chief role in infections of the upper urinary tract. Rovsing, on the other 
hand, believes that it is rather innocuous, producing bacteriuria, and by 
itself never produces destructive changes in the kidney. As a matter 
of fact, these are, as a rule, the result of mixed infections in which in the 
individual case varied cultures can be produced from the pus removed 
from the kidney by operation. 

Pathology. — ^The appearances produced by renal suppuration vary 
much according to their origin and to the degree of patulousness of the 
lower urinary tracts. Hematogenous pyelitis as it is sometimes ob- 
served after the acute infections can hardly be said to have known path- 
ology, since deaths from it are exceedingly rare. In the hematogenous 
pyelonephritis involving primarily the renal parenchyma the disease first 
manifests itself as multiple, minute abscesses in the cortex, giving to the 
surface of the kidney an irregular rough appearance. As the i)rocess 
continues, fusion of these foci takes place, and if the medullary portion 
was not primarily involved, this participates in the course of time, 
and eventually the pelvis becomes infected. Frequently a single large 
infarct may cause a single abscess. Very frequently the disease is bi- 
lateral. 

In the ascending form the infection within the ureter and urinary 
stasis in the pelvis have generally already caused a distention of the pel- 
vis. From here the infection spreads to the pyramids, where a number of 
suppurating foci may develop imd eventually coalesce. As a rule, the 
obstruction causes the pelvis and calices to become dilated. The papilla) 
become flattened and atrophied by pressure and the cortex is narrowed; 
and the kidney as a whole becomes converted into a multilocular pus-sac. 
In rare instances the sac wall becomes calcified. 

In traumatic cases the suppuration is limited to the injured portion of 
the kidney and usually presents itself as a solitary abscess. 

Pyonephrosis is a (lilatation of the pelvis and calices of the kidney 
with pus or pus and urine. The dilatation and suppuration may have 
progressed together. An uronephrosis may at any time by infection 
become a pyonephrosis. An obstruction of the outflow in any form of 
renal suppuration will eventuate in pyonephrosis. While a stone is the 
most potential of all the causes of pyonephrosis due to obstruction, the 
condition may result from obstruction by tubercular detritus or from an 
ulcerative ureteritis. The pyonephrosis complicating pregnancy usually 
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appears about the fifth month and is almost always on the right side on 
account of the inclination to the right of the gravid uterus. 

In every form of renal suppuration perforation of the pelvis or cortex 
and secondary involvement of the contiguous tissues, preferably the 
perinephric areolar layers, may occur. In renal suppuration, as has 
already been seen, we have the most frequent cause of perinephric ab- 
scess. 

Symptoms. — Acute hematogenous pyelitis without involvement of the 
parenchyma usually begins with chills and high fever. The urine con- 
tains pus, bacteria, and some few red cells. Palpation generally reveals 
some tenderness of the kidney, and thamuria, a not infrequent symptom, 
first directs attention to the condition. This pyelitis may disappear in 
the course of ten days or two weeks or may {issumc a chronic form without 
producing any constitutional manifestations. Chronic pyelitis may con- 
tinue for years without impairing the functional capacity of the kidney. 
When the hematogenous infection, as it usually does, affects the kidney 
parenchyma as well as the pelvis, the symptoms are much severer. Fre- 
quently the patient rapidly succumbs with all the symptoms of uremia. 
In less acute cases, when it comes to the formation of single or multiple 
abscesses, the general manifestations of suppuration, with fever of con- 
tinuous or remittent type, and recurrent rigf)rs are present. 

The ascending forms of pyelonephritis arc, as a rule, ushered in with 
rigors, high fever, and marked tendency to collapse. Pain and tenderness 
in the region of the kidney arc early symptoms, and in most cases bimanual 
examination will early reveal some enlargement of the gland. In rapidly 
progressive cases the patient sinks into a typhoid state with delirium and 
coma. 

Pyonephrosis, in contradistinction to suppurating pyelonephritis, 
runs a more protracted course. Its earlier symptoms are those of the 
cause of the obstruction, ’whether it is a calculus, tuberculosis, prostatic 
disease, or cystitis. In regard to the latter it should be borne in mind 
that vesical symptoms are often produced by primary suppuration in the 
kidney. 

In addition to the general symptoms of renal suppuration, pyoneph- 
rosis always presents a tumor varying greatly in size in different cases, 
and often in the same patient at different times. As in hydronephrosis, 
although to a less degree, a distinct intermittence of symptoms may come 
with drainage of the retained uro-pus through the ureter. I^arge dis- 
charges of pus at irregular intervals are distinctive of pyonephrosis, in 
contradistinction to pyelonephritis. 

The urine in suppuration of the kidney and its pelvis requires careful 
study and interpretation. While in local circumscribed cortical lesions 
it may be normal, in all other conditions except a closed pyonephrosis 
it contains pus and the respective bacteria which have produced it. The 
club-shapecl and laminated epithelia so often found are not characteristic, 
for they belong to the deeper vesical layers as well. Pus-cells in the form 
of casts indicate parenchymal involvement. Polyuria is not caused by 
disease of the bladder. It occurs in pyelitis with the involvement of the 
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pyramids by which resorption is decreased and the tottil quantity of 
urine proportionately increased. The probability that the suppuration 
is of the renal parenchyma occurs when the albumin found in the bladder 
urine is in excess of that due to pus, and the absence of casts makes it 
fairly certain that there are no non-suppurating inflammatory or degen- 
erative changes. 

Treatment. — Pyelitis as it occurs after the acute infections is treated 
by the internal administration of urotropin, benzoate of soda, and the 
flushing of the kidney. Similar medication is indicated in pyelonephritis 
until some erdargement of the kidney indicates pus retention. In chronic 
pyelitis, whether produced by the colon bacillus or gonococcus, some 
excellent results have been achieved by irrigating the renal pelvis through 
a ureteral catheter with mild solutions of protargol or of the nitrate of 
silver. 

The prophylaxis of pyelonephritis is of paramount importance, since 
in the ascending type it follows septic infection of the lower urinary tracts. 
The utmost care regarding asei)sis is imperative in all examinations of 
and operations on the lower urinary tract, if ascending pyelonephritis 
is to be averted. 

When enlargement of the kidney indicates pus retention, the surgical 
ubi pus chi evdcua must be followed. In severe cases of pyelonephritis, 
even bilateral, some remarkable results have followed splitting of the 
kidney through a lumbar incision. In imilateral septic nephritis, nephrec- 
tomy was ])erformed first by Woodward in 1895. Nephrotomy, accord- 
ing to Kisendrath, was performed in thirty-four cases, with twenty-eight 
recoveries, and in twenty-seven of nephrectomy there were twenty-five 
recoveries. When there is any question as to the condition being unilateral 
nephrotomy is the only justifiable procedure. 

Abscesses draitied in the same way have a distinct tendency to re- 
cover. Primary nephrectomy is rarely indicated here. Pyonephrosis 
must be treated according to the primary cause, the condition found, tuid 
the functional capacity of the other kidney. When the latter is in doubt 
or there is hope of saving the kidney, nephrotomy is indicated. The 
incision must be ample for drainage. Bisection of the gland with fixa- 
tion of the two halves of the lips of the wound should be practised, as 
advised by Guyon and Albarran, who have applied the term “nephrostomy*' 
to the procedure. Nephrotomy for pyonephrosis has a large mortality. 
Of seventy-eight nephrotomies, exclusive of tuberculosis, collected by 
me a few yearn ago, seventeen were follow^ed by death. Israel placed the 
mortality at 40 per cent. After nephrotomy a secondary nephrectomy 
often becomes necessary. This should be done as soon as the sound condi- 
tion of the other kidney is established, and if it is evident that a plastic 
operation cannot save the kidney. Long delay of the nephrectomy is 
dangerous. Of seventeen secondary nephret^tomies I found seven recov- 
eries and ten deaths. For secondary nephrectomies for pyonephrosis, 
Israel gives a mortality of 60 per cent. 

The supposed advantage of nephrotomy that permits its easy and 
complete separation of the urine is apparent only. Unless there is com- 
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plete occlusion some of the excretion of the kidney comes into the bladder, 
and other means of establishing the condition of the kidney must still be 
resorted to. Pinner has suggested the tamponing of the upper end of the 
ureter with a catheter to produce such temporary occlusion. 

Primary nephrectomy for pyonephrosis I have found to have a mor- 
tality of 24 per cent, in thirty-seven cases collected by me a few years 
ago. This mortality has been largely reduced by improved technic. 
Primary nephrectomy is indicated in pyonephrosis when there is a sound 
second kidney, and when inspection of the pus-sac shows many or large 
pouches that cannot be successfully drained; when there is little kidney 
tissue left; when an examination of the pelvis and proximal portion of 
the kidney makes it reasonably certain that a return to the normal can- 
not take place; in perinephric suppuration where the kidney may act as a 
valve, impeding successful drainage. 

Renal Fistula . — As a sequel of suppuration within the kidney and 
perinephric abscess, renal fistulse remain in a very considerable pro- 
portion of cases. The blocking of the upper end of the ureter by a stone 
or by valve formation due to distention of the pelvis from ureteritis or 
compression of the ureter from without gives rise to a continuance of a 
renal fistula through which pus an<l a greater or less quantity of urine are 
discharged. These fistulie sometimes continue indefinitely and are a source 
of great annoyance. Although the wearing of a properly adjusted re- 
ceptacle may mitigate the condition, every effort must l>e msule to restore, 
by operation within the pelvis or above the ureter, the normal course for 
the urine. When plastic operations fail, nephrectomy is indicated. In 
old-standing cases, however, of renal fistula, the difficulties of the operation, 
by reason of very extensive adhesions, are very great. Under these cir- 
cumstances the ligation of the renal vessels may be attempted, as in a very 
interesting case recently reported by Mr. Holt, in which, after several 
attempts at nephrectomy, the sinuses were permanently closed by tying 
the renal vessels through an alxlominal incision. 

Tuberculosis, — Miliary tuberculosis affects the kidneys in general 
dissemination of the disease and is always bilateral. It causes no 
clinical symptoms and never asssumes surgical significance. In con- 
tradistinction to this form is the chronic, nodular, caseating, and ulcerat- 
ing tuberculosis or scrofulous kidney of older writers, which, as surgery 
first demonstrated, is as a rule hematogenous in character and unilateral, 
and for a long time limited to the kidney alone. The right kidney is 
slightly oftener affected than the left. Autopsy reports show that 
unilateral disease occurs about as often as bilateral. This bespeaks the 
limitation of the disease to one side, at lejjst in the beginning. Miliary 
tuberculosis occurs oftenest in children; surgical tuberculosis, in early 
adult life. 

Etiology. — Cohnheim in 1882 first demonstrated the hematogenous 
nature of renal tuberculosis; that the kidney is an eliminator of the 
tubercle bacillus and that its localization within it is the cause of the 
disease. Until Steinthal in 1885 showed from autopsy records that in 
one-half of twenty-four cases the process began in the kidney, renal 
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tuberculosis was generally considered as a sequel to disease of the testicle, 
the vas, the prostate, or the bladder. That it often is simply a factor of 
urogenital tuberculosis is shown by Heiber, who found the proportion to 
be twenty-nine primary to fifty-five secondary and of urogenital origin. 
The separation of the genital and urinary tracts almost eliminates in 
women the latter form. Yet from a study of the operations of Morris, 
nineteen were in females and only six in males. Of Fackham's table of 
one hundred and three cases, seventy-three occurred in women. Of my 
own fourteen cases, eight occurred in women. This is a potent argument 
in favor of the primary nature of renal tuberculosis and that in most 
cases it pursues a descending rather than an ascending course. When 
both kidneys are involved, one gland is usually more diseased than the 
other, and the one may show the primary and the other the ascending or 
secondary type of disease. 

Ascending miliary tuberculosis has been experimentally produced by 
Albarran and others, but only after the ureter has been obstructed, a 
condition which is somewhat like that following infection of the prostate 
and bladder when the primary focus is in the testicle or seminal vesicle. 
Tuberculosis by ascent is possible through the intramural or peri-ureteral 
lymphatics. The infection does not spread against the excretory current 
any more in the ureter than in the vas deferens. 

Israel in four cases observed the simultaneous involvement of the 
kidney and the epididymis, the pleura, or the spine. As a rule, the cap- 
sule prote(;ts the glancl from infection from without. 

Pathology.— In specimens secured by operation tuberculosis of the 
kidney usually appears in the caseating form. The kidney, as a rule 
more or less enlarged, presents on section a number of irregular cavities 
varying in size and lined with a granulation tissue of worm-eaten appear- 
ance (Plate III). Disseminated through the cut surface appear small and 
large nodules in various stages of softening. The nodules vary in size from 
a pea to an olive. Often a number of small tubercles are arranged about one 
of larger size. If a secondary pus infection has taken place, the kidneys 
may present the appearance of an ordinary pyonephrosis, from which it 
can only be distinguished by microscopic study. In rare instances the 
kidney is reduced in size, presenting between the nodules firm bands of 
fibrous tissue, a condition similar to the fibroid phthisis of the lungs. 
These cases pursue a very chronic course. Frequently the first localiza- 
tion of the disease can be seen between the pyramids and the cortex, 
from which it extends toward the pelvis or the capsule, or both. 

Early operations relatively often show the process limited to one pole. 
Partial resections have been based on this. In a specimen recently 
removed by the writer, the upper pole alone seemed involved. An ex- 
amination after the operation showed the lower pole to contain three 
nodules potential of later trouble, if a resection had been done. The 
localization in one pole may be explained by the observation published 
in 1899 by Zondeck, that the lower pole often receives a separate arterial 
supply from the aorta. 

With the involvement of the capsule and perirenal tissues, perinephri- 
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tis of caseating or suppurating form often follows. In cases of long stand- 
ing the perinephritis assumes the sclerosing form. Chronic sinuses with 
purulent or umpurulent discharges often result from the invasion of the 
retrorenal connective-tissue planes. 

Israel describes a rarer form of tuberculous ulceration of the apicbs of 
the papillsR, the pelvic mucosa and ureter remaining intact. In these 
cases profuse hematuria is likely to occur before there is any marked 
enlargement of the gland. In every advanced renal tuberculosis the 



Fig. 124. — ^Tuberculosis of Kidney showing the Descending Process op the Infection 

( Lower ) . 

The pelvis and upper part of ureter contain many tuberculous ulcers which gradually become less?, 
entirely disap])earing in the lower portion of the ureter. 

ureter is involved. The process is most marked in the upper segment 
in the primary form and appears as small tuberculous nodules and ulcera- 
tions (Fig. 124). The ureter may be greatly thickened and stenotic, 
thereby causing renal retention. The bladder wall about the ureteral 
orifice in most cases shows a tuberculous cystitis. 

Symptoms. — How long tuberculosis may remain latent in the kidney 
cannot be determined. Until a caseating focus breaks into the pelvis 
or until tension in the capsule gives rise to pain or tumor, there may be 
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nothing to indicate its presence. The earlier symptoms are, as a rule, 
vesical. Thamuria, chiefly nocturnal, vesical tenesmus, and polyuria, in 
the order nameci, are generally the early clinical signs. Micturition is, 
as a rule, not painful until the bladder wall has been seriously affected. 
Every cystitis that is not gonorrheal, the result of instrumentation, 
trauma, or stone, must be looked upon with suspicion, especially in the 
young. 

The urine at an early stage is turbid and, as a rule, of light specific 
gravity. Careful and repeated examination by centrifuging or sedimen- 
tation in conical glass will frequently demonstrate the bacillus. In nega- 
tive cases inoculation experiments may be made. Shreds of detritus 
will often be found in the urine, in which the microscope may reveal con- 
nective-tissue fibers. Hematuria occurs often. Sometimes the disease 
is ushered in by hematuria, which rarely, however, is profuse as in neo- 
plasms. As anile, it is slight, even microscopic, irregular and capricious 
in its appearance and duration. 

Until secondary infection with pus-formers results there is usually 
little fever, although the usual (constitutional symptoms of tlie disease 
progressively develop. Renal colic from obstruction is not as pronounced 
as it is in stone. 

A tumor distin(?tly palpable and tender on pressure presents itself 
early. The enlargement is rarely great until a condition of pyonephro- 
sis exists. V^ariation in size of the swelling coincident with painful renal 
crises is not unusual. 

If the disease is not arrested, its course is fatal in from two to four 
or five years, from extension of the disease to the bladder and the other 
kidney. Acute nephritis with uremia sometimes (causes death at an 
earlier peri(ul. The diagnosis of renal tuberculosis must ordinarily be 
made from stone in the kidney and from disease of the bladder. Suflitient 
has l)een said elsewhere of the importance of cystoscopic examination and 
separation of the urines for this purpose. There, too, attention has been 
called to the importance of determining whether both kidneys arc involved 
and whether the functional capacity of the one gland will be equal to 
double work in the event of its fellow being removed. A thorough exami- 
nation of the genital organs in both the male and female is imperative 
whenever renal tuberculosis is suspected, particular attention l)eing 
directed to epididymis, prostate, and seminal vesicles. Reitter has 
recently callecl attention to the lowered blood-pressure as almost con- 
stantly present in renal tuberculosis. This hypotonia, as shown by 
hemoclynamometcr, is a help to differentiate tuberculosis from other 
chronic kidney infections, in which, as a rule, ])lood-pressure is increased. 

Treatment. — Climatic or medicinal treatment is indicated in renal 
tuberculosis when the disease is bilateral or part only of a general tubercu- 
losis of the genito-urinary tract. In many cases I have known life to be 
prolonged and made comfortable by climatic change. In all other cases 
operative interference is indicated. Involvement of the bladder does not 
militate against operation, since the vesical symptoms frequently disap- 
pear with the removal of the primary cause in the kidney. In severe 
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cases where sepsis complicates an already badly diseased kidney, neph- 
rotomy must be made even if the second kidney is known to be affected. 

The first extensive tabulation of operations for renal tuberculosis 
after that of Gross in 1885 was that of Facklam. Of twenty nephroto- 
mies, five died from the operation; seven within three weeks to one year; 
thus giving a mortality of 60 per cent. The general mortality of nephrec- 
tomy was 28 per cent.; of secondary nephrectomies, 37.5 per cent. Vig- 
neron in fifty-four cases of nephrotomy found the immediate mortality 
12 per cent.; the general mortality, 38 per cent. Albarran reports on 
twelve nephrotomies without one immediate death; seven died in from 
three to seven months, but only one survived two years. Israel in thirty 
nephrectomies had an immediate mortality of 10 per cent, and a late mor- 
tality of 17 per cent. Of seventeen nephrectomies by Kiister, eleven 
remained w^ell from one and a half to eight years. Of Kiimmers ten 
nephrotomies, three were fatal. Schmieden collected two hundred and 
one nephrectomies; 70.6 per cent, recovered; of seventy-four upon whom 
nephrotomy was done, 9 per cent, recovered; 24 per cent, retained a 
fistula; 37 per cent, requir^ a secondary nephrectomy; 28 per cent. died. 

The mortality of nephrectomy for tuberculosis is gradually being 
reduced. This in part is due to the careful inquiry into the state of the 
other kidney by modem methods. Of seventy-six nephrectomies, Kiim- 
mel lost five; of sixty-five following the use of ureteral catheterization, 
only two. In Casper's report of one hundred and twenty-nine nephrec- 
tomies, there was a mortality of 21 per cent, before, and in one hundred 
and thirty a mortality of 10 per cent, where catheterization was done. 
Rovsing, who first compared his cases carefully, does not attribute the 
same value to ureteral catheterization in reducing the mortality. Per- 
sonally I believe that the individual operator's improved technic is 
largely responsible for the improved statistics. 

In 1887 Czerny first performed resection of the kidney for tuberculosis. 
In 1899 I was enabled to collect sixteen cases of erasion or partial resec- 
tion, all of which recovered from the operation. In a number of these 
recurrence necessitated secondary nephrectomy. As already indicated 
in the considerations of pathology, resection affords no assurance that 
nodules will not be left in the remaining part of the gland. 

The routine operation for primary tuberculosis of the kidney is lumbar 
nephrectomy. Whenever feasible the ureter, if involved, is to be removed 
as far as possible. In many cases this cannot be done at the first opera- 
tion, and ordinarily no fistula remains, the ureter becoming cicatrized 
and innocuous. If it does give rise to a fistula, it may be removed at a 
later period. 

Nephrotomy is indicated only when there is uncertainty as to the 
condition of the opposite kidney or for the relief of acute sepsis, or if the 
condition of the patient will not permit the major operation. It is to be 
followed as speedily as possible by nephrectomy. 

The incision should be made long enough to permit the removal 
of the kidney with as little handling as possible. Local infection and even 
dissemination of the tuberculosis has occurred after nephrectomy. 
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The end results of operations are not as good as the immediate, for 
in some cases death occurs at a later period from tuberculosis elsewhere. 

Syphilis of the Kidney. — At any time in the course of acquired 
or hereditary syphilis the kidney may become infected. As a rule, 
the disease is bilateral and consists of microscopic changes in the paren- 
chyma, and belongs, therefore, to internal medicine. In very exceptional 
cases gummata are formed in the kidney during the tertiary period of 
syphilis and in the congenital form. Such gummata have been found in a 
number of autopsies, and the kidney has been removed in two cases by 
Israel and one by Bowlby. 

This diagnosis must be based upon the previous history. In most 
instances a malignant neoplasm was suspected. In the (iases in which 
nephrectomy was performed recovery ensued. 

Actinomycosis. — Secondary actinomycosis of the kidney as a 
part of infection of the abdominal organs has been repeatedly observed. 
As a primary disease Israel has reported one case in which the diagnosis 
was made intra vitam from the presence of the characteristic yellow 
granules in a lumbar fistula and the discovery of the ray fungus in the 
urine. (Sec vol. I, p. 516.) 

Stone in the Kidney and Ureter. — ^The inability of the urine 
to hold certain of its saline organic and inorganic constituents in 
solution is the primary factor in the causation of stone in the kidney. 
Both sexes are equally disposed to it. The first decade and the third 
and fourth predispose to stone formation. In children stone in the bladder 
occurs oftener than kidney stone. 

The frequency of stone in the kidney and ureter is shown by the statis- 
tics of Tenny. In thirty-eight hundred and seven autopsies in the Boston 
City Hospital stone was found in either kidney or ureter twenty-one 
times and gall-stones one hundred and forty-six times. During the same 
time there were admitted to the hospital wards one hundred and nine 
cases of renal calculus and four hundred and eighty-nine of gall-stone, 
showing that kidney stones are much more likely to produce symptoms 
than gall-stones. 

Epstein has shown that besides the crystals and urinary salts, every 
stone except the cystin has an organic framework or matrix about 
which the concretion is formed. I^atterly this view has been questioned. 
Stones in the kidney are either primary or secondary. The first consist 
of uric acid, urate of sodium and ammonium, oxalate of lime, carbonate 
of lime, and lastly of cystin or xanthin. They are deposited from the 
urine without any changes of an infective nature. The secondary calculi, 
consisting for the most part of phosphate of lime, develop only in a kidney 
already the seat of infection. As a result of this, a primary calculus is 
often encrusted with phosphate of lime. Secondary stones occur often as 
a complication of spinal-cord lesions. Injury of the kidney and mild 
pyelitis are occasionally the cause of stone, through leaving their products, 
namely, epithelial detritus, fibrinous deposits, or small blood-clots, as a 
focus for the deposit of salts. The number, size, and location of stone 
vary widely. As a rule, a single stone is found, but eight or ten are not 
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uncommon. Rovsing removed a stone weighing fourteen ounces; Shields 
one of nineteen ounces. Barmw, of Lexington, recently removed with 
the kidney a stone weighing sixteen ounces. Formed stones not infre- 
quently weigh ten grains or even less. The urate stones removed by 

myself, and shown in Fig. 117, weighed 
nine grains. 

According to Kiister^s statistics, stone 
was found in both kidneys in ninety out 
of seven himdretl and sixty-four cases. 
The right kidney contains a stone oftcner 
than the left. Legue believes that the 
stone is bilateral in 50 per cent, of cases. 

Pathology. — The location of stones in 
the kidney varies greatly. Although they 
may be found in the cortex, their usual 
situation is in the pelvis or in one of the 
calices. Here the position of the stone 
often causes it to assume a coral shape and 
become a more or less exact c.‘ist of the 
pelvis and calices. Frequently a stone is 
also formed in the ureter, and in rare cases 
(Fig. 129) the renal pelvis and the ureter 
are filled with a (jontiriuous row of calculi. 
Stones lodged in the ui’ctcr are usually 
Fici. 125.— Renal Calculus (Keen), elongated, and sometimes present a gutter 

through which the urine passes without 
obstruction (Fig. 117). In such cases the kidney is not damaged. 

Stones may be fixed or movable. In the latter condition they may, 
if small, pass through or .become lodged in the ureter during a renal colic. 
If too large to enter the ureter, obstruction with retention results. With 
dislodgnient of the stone this disap- 
pears. A condition of hydronephrosis, 
sometimes intermittent, may result. 

Much depends on the aseptic or 
septic condition of the kidney harboring 
a stone. In the former condition 
chronic interstitial changes occur in the 
kidney and not infrequently extend 
beyond even the fibrous capsule. In- 
duration of the perirenal tissue is often 
observed in operations for kidney I 
stone. In the aseptic kidney the stone, fi«. i26.— branched kidney Stone. 

particularly if large, may become ad- 
herent to the pelvic mucosa, which then becomes extremely vascular. 

When the renal pelvis becomes infected with pus-formers, a condition 
of calculous pyelitis results, which frequently eventuates in pyelonephritis, 
and oftener in pyonephrosis. Perinephric abscesses occasionally develop. 
In a number of cases stone has been the forerunner of malignant disease. 


Fui. 126 . — Branched Kidney Stone. 
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In a case reported by the writer a sarcoma developed in the kidney a num- 
ber of years iifter a positive diagnosis of stone had been made. Renal 
lipomatosis occasionally accompanies chronic nephrolithiasis. 

Symptoms. — A stone, often of large size, may be carried for many 
years and lead to destruction of the kidney without giving a sign of its 
presence. I removed one weighing over an ounce from a man of twenty- 
one. With the exception of one day in bed after an injury from a base- 
ball, he had never known a day's illness. A large lumbar abscess 
opened spontaneously while the patient was at work. He sought 
relief from the fistula which resulted. Until his attention was called 
to the almost milky appearance of the urine he did not know that any- 
thing was wrong. 

In a broad way 
the symptoms of 
kidney stone may 
be divided into two 
groups: first, those 
due to renal colic 
proper; and, second, 
those due to proc- 
esses constantly go- 
ing on in the kidney, 
because of its con- 
taining a stone, a 
condition of chronic 
nephrolithiasis. 

Renal colics is an in- 
constant symptom. 

In a very large 
number of cases 
there is no renal 
colic from begin- 
ning to end. It is Fuj. 127. — Calcifikd Pyonephrosis. 

supposed to depend 

upon the passage of a stone through the ureter, or on the impaction of 
the stone in the pelvic outlet. Many times the stone is voided in the 
natural way soon after being formed. These are the cases that ordinarily 
do not rec^uire surgical intervention. As has already been seen, the colic 
depends not so much upon the passage of a stone as upon the increase 
of iritracapsular renal tension. 

The onset and end of a renal colic are, as a rule, quite sudden. Nausea 
and vomiting are often present and accompanied by varying degrees of 
shock. Pain, often agonizing in character, is felt in the loin and shooting 
toward the bladder, groin, testicle, and thigh. Reflected pains may be 
experienced in the course of the crural nerve as far as the toe. Retrac- 
tion of the testicle is not unusual, and irritability of the bladder and 
strangury are often harassing. 

When the stone is firmly fixed in the kidney and produces no colic, the 
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symptoms of chronic nephrolithiasis must be depended upon for diag- 
nosis. Pain elicited by pressure, changes in the urine, and the frequency 
of its expulsion are the symptoms indicative of aseptic changes in the kid- 
ney, before it has come to palpable enlargement. The urine affords the 
most valuable single sign in a persistent microscopic hematuria. Almost 
every specimen contains a few red cells in the field. Macroscopic bleeding 
occurs after renal colics, but rarel}’' is profuse. Crystals in the urine are 
of very little diagnostic value. Except when a stone is in process of 
growth, they can hardly be expected. The patient with kidney stone 
does not often pass sand with his urine. Casts are often foimd as a result 
of degenerative changes in the parenchyma. 

When an infection takes place, a persistent pyuria is present. The 
urine for the most part is little more than turbid. Enlargement of the 
kidney reveals itself only when a uronephrosis or a pyonephrosis occurs 
from retention. The body-temperature in nephrolithi^isis is of little 
importance. In a few of my cases I have observed the colic itself to be 
associated with fever, and that without any permanent septic involve- 
ment. In chronic nephrolithiiisis that is infected, slight elevations of 
temperature, continued through a long period and with a tendency to 
recur irrespective of any renal colic, are often observed. 

The importance of radiography in the diagnosis of renal and ureteral 
stone has already been considered (p. 196). In a very considerable 
number of cases H. A. Kelly has demonstrated the presence of a stone by 
the use of a wax-tipped ureteral bougie, on which the stone produced 
scratch-marks. 

The diagnosis of stone in the kidney between the attacks is made 
relatively easy by radiography. Before this examination can be made, 
stone must be differentiated from vesical affections and those of the pros- 
tate, chiefly from tuberculosis. The renal crisis itself must be differen- 
tiated from other abdominal crises, notably gall-stone colic and acute 
appendicitis. Neuralgia of the lower intercostals may simulate a renal 
colic, but all of these conditions can be excluded by a careful attention 
to urinalysis. 

Prognosis. — Although a kidney stone may be quiescent for many 
years, it is always a menace to life, either by causing anuria or by pro- 
ducing grave changes in the pelvis or parenchyma of the kidney. With 
infection and retention well established, recovery does not ensue. If 
untreated, destruction of the kidney by suppuration or lipomatous trans- 
formation takes place. Small stones formed at different periods may be 
passed. Such attacks of renal colic followed by the passage of a small 
calculus may recur from time to time without endangering the kidney. 
In rare instances stones have been known to break up in the kidney and 
to be passed as fragments. The process by which this disintegration 
occurs is not known. The accompanying illustration (Fig. 128) shows 
fragments passed in this way. 

Treatment. — The medicinal treatment consists in restriction of diet 
and the administration of diluents and of agents to reduce the tendenc}^ 
to hyperacidity. When pyelitis exists, urotropin, benzoate of soda, and 
methyl-blue may be used to modify the condition. 
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The surgical treatment of stone in the kidney is its removal by opera- 
tion. This is imperative in anuria and where hematuria is profuse. 
Pyuria as an evidence of beginning destructive changes is a positive 
indication for operation. Although stone in the kidney is attended with 
less suffering than stone in the bladder, it is fraught with infinitely greater 
danger to life. The operations for kidney stone are nephrolithotomy, 
nephrotomy, and nephrectomy. Nephrolithotomy was first performed 
in 1882 by Henry Morris for the removal of a stone from a healthy kidney. 
This operation is nearly devoirl of danger. Morris himself reported 
thirty-four aseptic operations with one death; Tuffier, eight without a 
death. Of nineteen cases of my own, one death resulted from intestinal 
obstruction from tight packing of the wound. I have also lost one ciuse 
from shock after a negative exploration. According to Rovsing, there is a 
mortality of seven out of one hundred and fifteen cases. Nephrolithot- 
omy in an aseptic kidney re- 
quires no drainage of the 
pelvis. 

Nephrotomy is the opera- 
tion in septic cases. Morris 
lost ten out of forty-three. 

Drainage of the kidney 
w^ound is always indicated, 
and in a considerable pro- , 

portion of cases secondary 
nephrectomy must be per- 
formed. m 

Primary nephrectomy for M 

stone is rarely indicated. It • 

may have to be performed 
for profuse hemorrhage fol- 
lowing the removal of large 

•mH qrlhpront «5tnno<3 *‘'*'^* ov thk Fragments or Stones Dis- 

dna aanerent, sioncs. integrated and Passed per Urethram. 

In nephrotomy and neph- Magnified ai times, 

rolithotomy the kidney is to 

be opened by an incision through the non-vascular zone of HyrtI, a little 
behind the convex border. An incision not longer than is needful for the 
introduction of the exploring finger should at first be made. This makes 
the hemorrhage niZ, while the search for the stone progresses. A short 
incision over the upper pole and another over the lower will allow an ex- 
amination with the finger of both the upper and lower and the common 



Fig. 128. — Some ok the Fragments or Stones Dis- 
integrated AND Passed per Urethram. 
Magnified 3^ times. 


pelvis. The so-called post-mortem section should be reserved for cases in 
which the finding of the stone is very difficult. 

Experiments by Paoli, Tuffier, Barth, and others have shown that by 
this section degenerative changes are reduced to a minimum. Griefen- 
hagen had an opportunity to examine two kidneys treated by sutures 
after operation. A linear and depressed cicatrix, narrowing toward the 
pelvis and firmly adherent to the capsule, was present in each kidney 
as the only vestige of a previous incision. I have seen in one case 
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the same limitation of scar tissue one year after a nephrotomy and 
suture. 

Hemorrhage during the exploration is easily controlled by the fingers 
of an assistant or by throwing a temporary ligature around the i)edicle. 
Retrograde sounding of the ureter is essential to every operation for stone 
in the kidney. Needling of the kidney for finding a stone has been justly 
discarded. To render the operation easy the incdsion should be long 
enough to permit the free delivery of the kidney into the wound. In 
rare cases an incision made through the pelvis directly upon the stone is 
indicated. 

The operation is finished by closing the kidney wound with buried 
catgut sutures through the substance of the kidney. This is justifiable 
even in cases of pyelitis, if the ureter is competent to act as a competent 
drain. An exception must be made in regard to immediate suture in 
those cases of even aseptic nephrolithotomy in which anuria compelled 
operation. 

In calculous pyonephrosis incision imd drainage must always be first 
resorted to, in view of the frequency of the involvement of the second 
kidney. When the kidney is siicculatcd, if it be split widely itrid the 
margins of the wound in the kidney stitched to the skin, shrinking of 
the sacculation often takes place and the kidney gradually resumes a 
form something like the normal. 

According to Kiister, both kidneys have been operated upon in twenty 
cases. The first was reported by Clement Lucas. I myself have had one. 

Calculous Anuria.— The gravest result of the presence of a stone 
in the kidney or ureter is the suppression of urine which it may induce. 
It is produced by the obstruction of one ureter, when the kidney of the 
other side has been practically destroyed or in a reflex way has ceased to 
perform its function. In rare cases simultaneous obstruction of both 
ureters has taken place. Tumor masses or twists of the ureter may 
produce anuria, but stone is its common cause. It has been observed 
after nephrectomy, and relieved by nephrotomy of the remaining kidney. 
The suppression of the urine may be complete from the beginning of the 
renal crisis, or the quantity may be greatly reduced at first, soon to cease 
altogether. Death follows from uremia in from five to twenty-five days, 
unless the obstruction is relieved spontaneously or by operation. The 
treatment, consisting of hot baths, saline transfusions, and chloroform 
anesthesia, with the view of relaxing the ureteral spasm, should be given 
a trial. If after two or three days the anuria continues, operation is 
peremptorily demanded. Lucas advises operation after forty-eight 
hours. Cases operated on early, according to Luegue, present a post- 
operative recovery of 66 per cent. 

The operation to be performed is nephrotomy and drainage, unless, 
as is rarely feasible in acute cases, the location of a stone in the ureter 
can be determined. The kidney to be explored is the one on the side 
last affected by a renal colic. Errors have been made in this regard and 
an operation on the other kidney within twenty-four hours has saved 
the patient. 
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Nephralgia {Essential Hemaiurm; Hematuric Nephrhlgia; Angio- 
neurosis of the Kidney ). — ^As a consequence of rheumatic or gouty dia- 
thesis with marked recurrent hyperacidity of the urine, severe neuralgic 
pains are not infrequently experienced in the region of the kidney. They 
belong to the domain of internal metlieine. This also pertains to the 
renal crises of locomotor ataxia described by Raynaud in 1876. Severe 
neuralgias are eiujountered os a common factor in the symptom-complex 
produced by most gross lesions of the kidney, such as stone, tuberculosis, 
obstruction of the ureter, and neoplasms. Within the last twenty years 
cases have multiplied in the literature of typical renal colic, supposedly 
due to stone, in which gross lesions were not found either upon operation 
or at autopsy. In 1894 I collected forty-four cases. Severe pain and 
hematuria varying in degree were the chief symptoms. With the per- 
fection of radiography, negative results, so far as finding a stone, will be 
less often encountered. 

Sabatier in 1889 originated the euphonious term “hematuric neph- 
ralgia'* to designate this group of symptoms — a term which defines 
concisely but fails to explain. This is curious, since in one case he found 
a slight inflammation of the kidney, the importance of which in the causa- 
tion of symptoms he failed to recognize. The criticism of defining with- 
out explaining applies to the more recent terms of “essential hematuria^^ 
and “renal hemophilia.^^ The use of these terms is justified when the 
non-existence of inflammatory or other changes in the kidney has been 
demonstrated by minute examination of post-operative specimens or by 
postmortem. How difficult this may be, and how slight the changes are, 
is illustrated by a kidney removed for essential hematuria and presented 
by Nickolish to the Paris Academy three years ago. In Vienna the 
kidney was pronounced normal; in Paris, Albarran and Motz found 
marked evidences of glomerulonephritis. That profuse bleeding from 
the kidney can be a symptom of hemophilia, of various forms of toxemia, 
and of arteriosclerosis without local changes in the kidney is not to be 
questioned. It hiis been noticed from normal kidneys after very pro- 
longed exercise, notably long-distance horseback rides. Barring these 
conditions it very rarely occurs from normal kidneys. Altogether not 
more than nine cases have been reported. Casper, Wulff, and Steinthal 
have recently reported cases from normal kidneys. Young has recently 
reported a case of unilateral renal hematuria cured by injection of adren- 
alin through a ureteral catheter. 

Nephralgia and profuse hematuria have been shown by a number of 
observers since Naunyn first called attention to it to be not infrequently 
caused by diffuse nephritis, which was not revealed by urinalysis. In 
unilateral disease, and even when both kidneys are affected, the pain may 
be unilateral. Because patients thus affected often have recurrences 
of symptoms without impairment of the general health, is no evidence 
of the absence of structural changes in the kidney. Colic and hematuria 
are the result of increased renal tension. I operated on one of these 
cases in which the pain had lasted for fourteen years. The examina- 
tion of a portion of the kidney removed by operation showed that, 
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although the glomeruli generally retained their normal appearance, in 
certain areas distinct atrophy with granular changes had occurred. On 
looking at the apparently normal kidney structure in the slide the quantity 
of red blood-cells within and without the blood-vessels stands out in bold 
relief. This may have resulted from handling of the kidney incident to 
the operation. There was no overgrowth of connective tissue. The 
operation was performed five yeai*s ago and the patient has continued 
well. Angerer reported a case where nephrectomy wtis performed and 
a chronic interstitial nephritis found. Jhised on fourteen cases, Isrticl 
concludes that a very large number of the cases designated as idio- 
pathic or hematuric nephralgia are due to inflammatory changes in the 
kidney. 

Bright’s Disease and its Surgical Treatment.— That there is a 
unilateral, atypical, chronic nephritis giving i-ise to symptoms chiefly 
simulating stone is established by many cases which have been re- 
lieved by capsule splitting or nei)hrotomy. These results perhaps sug- 
gested to Reginald Harrison the idea of reiii-puncture for the treatment 
of ^‘some forms of albuminuria associated wdth kidney tension.'' De- 
capsulation of the kidney as a recognized treatment in chronic Bright’s 
disease was reported first by Kdebohls in 1899, after an experience of 
nearly seven years with the opei‘ation. In acute cases whei'c uremia 
is threatened, after scarlatina, or in toxic cases, as after extensive burns, 
the relief of tension by ca|)sulotomy is justified, h'our cases of puer])eral 
eclampsia have been relieved by capsulotomy — three by l^debolils and 
one by Pousson. Lennandcr advises this nephrolysis in acute cases in 
which pain and tenderness on one or both sides indicate the increased 
tension. In regard to chronic affections of the kidney, some of the con- 
clusions of Israel are noteworthy: First, there is such ji condition as 
unilateral nephritis. Second, nephritis may produce kidney colics 
closely simulating those of stone, '^flurd, unilateral colic may be present 
when the disease is bilateral. Fourth, chronic nephritis may exist with- 
out albuminuria or casts in the urine, and albumin maybe sibsent in the 
presence of casts of various kinds. Fifth, profuse hemorrhage with or 
without colic may occur in chronic nephritis. 

The object of decapsulation and capsulectomy in chronic Bright's 
disease is the production of a new and increased blood-supply to the 
cortex of the kidney from the surrounding tissues, by which regeneration 
of the renal parenchyma is to be made possible. Experiments have been 
made by many observers which show that a new capsule is formed and 
that increased vascularization follows the operation. A prolonged and 
beneficial effect on the functional capacity of the kidney has not been 
demonstrated. Up to December 1, 1903, Kdebohls operated on seventy- 
two patients. In sixty-eight c*‘uses both sides were operated upon. Nine 
per cent, died within two weeks; twenty-two, some time later. Seventeen 
cases, according to h]debohls, were cured. The results of hklebohls have 
not been confirmed by other operators. It may be said that for the 
present in chronic Bright's disease, if operation is at all justified, it should 
be limited to cases in which pain is a marked symptom or in which pro- 
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fuse hematuria or anuria threatens life. In these cases the operation 
should be limited to capsulotomy. 

Cysts of the Kidney. — Cysts of the size of a pea are often found in 
contracted kidney as the result of occlusion by cicatricial contraction. 
They are of pathologic interest only. Larger cysts of the kidney may be 
classified as follows: First, simple serous cysts; second, hydatid cysts; 
third, polycystic disease; and fourth, dermoid cysts. 

The simple serous cysts, usually single, though sometimes multiple, 
arc ordinarily not larger thiui an apple, but sometimes as large as an 
ovaritm tumor. These cysts arc, as a rule, thin walled, and usually occupy 
one pole of the kidney, but may spring from within. Tuffier in seven 
cases found the cyst attached to the upper pole six times. The contents 
are serous or at times gelatinous, ami sometimes colored by blood ad- 
mixture. The kidney tissue itself is not involved. 

In most cases the origin of the cysts is unknown. In some cases they 
have followed a trauma. 

The symptoms are, as a rule, negative, until a tumor is discovered. 
Tlie growth of this is usually slow, and no urinary sym})tonis indicate 
its connection with the kidney. The diagnosis must be based u]3on the 
])i’escncc of a fluctuating tumor, which from the history can be shown 
to have grown in a downward direction. The condition has been mistaken 
for cysts of the liver, and in large tumors for ovarian disease. 

The treatment consists of tai)ping when the diagnosis is certain. 
Some cures have been efTecded. In some cases a lumbar incision with 
drainage must be made. Fistulas quite often remain, which may demand 
a secondary ne]3lircctomy for their relief. Under favorable conditions 
the cyst has been extirpated. The abdominal route has, in a large pro- 
portion of cases operated upon, been resorted to on account of errors of 
diagnosis. 

Hydatid Cysts. —In about 4 per cent, of all cases of echinococcus 
the kidney is tlie seat of a hydatid cyst, the left kidney being the host 
twice as often as the right. Frequently other organs, notably the liver, 
are alTected. Kiimmel in one Ciise found the disease bilateral. I found 
no case reported in American literature. Echinococcus cysts are as a 
rule single, and possess a capsule growing in thickness with the growth 
of the cyst until it may measure one-half inch or more in thickness. 
Adhesions form to contiguous organs and rupture may take place into 
them. It oftener takes place into the renal pelvis (fifty-two out of sixty- 
five cases, Roberts). The cyst contents are then discharged tlirough the 
urethra. The contents vary as those of similar cysts elsewhere in regard 
to the presence of daughter cysts. The kidney tissue itself may be but 
little changed. 

The symptoms are negative until an appreciable tumor develops, 
and then often the diagnosis is impossible, imtil aspiration or urinalysis 
indicates the nature of the cyst. The urine contains booklets or vesicles. 
In a few cases radiography has demonstrated the presence of a rounded 
chalk-infiltrated sac. Hydatid fremitus has very rarely been observed. 
Hydatids of the kidney grow often to enormous size and then lead to 
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suppuration. Occasionally rupture into the bronchi takes place. The 
pressure effects in large cysts are those common to other tumors of the 
kidney. The treatment of echinococcus of the kidney consists in the 
incision of the sac, with nephrotomy if necessary. The operation should 
always be a lumbar operation where the diagnosis is clear. Removal 
of the contents of the cyst with drainage completes the operation. In 
rare cases enucleation of the cyst has been feasible. Primary noi)hrectomy 
is never indicated. 

Polycystic Kidney. — Polycystk^ disease of the kidney, bilateral in a 
great number of cases, causes enormous enlargement of tlie kidney on ac- 
count of the presence within it of an infinite number of cysts, between which 
renal tissue more or less capable of function intervenes. It is often 
congenital in character and may, l)y its size, form an impediment to 
natural delivery. According to Siel)er, thirty-two cases liave been 
reported between the eighth week and twentieth year. Of two hundred 
and twelve cases, one hundred and fifty-five were seen between the 
twentieth an<l sixtieth year. Cystic disease elsewhere, particularly (;f 
the liver, is often found. Heredity is often manifested. Lejars found 
it seventeen times in sixty-two cases. As a rule, the kidney is threefold 
or fourfold its natural size. In a case recently observed at the Cincinnati 
Hospital, the larger kidney measured twelve inches in length. The sur- 
face of the kidney is very irregular, and on section the kidney, in all its 
parts, is occupied by a multitude of cysts varying in size and often com- 
municating with each other. The contents of the cyst arc clear, serous, 
and gelatinous, and not infre<|uently colored by admixture of blood. 
The walls of the cyst are of fibrous connective tissue and lined with 
cuboidal epithelium. (Plate IV.) 

The nature of polycystic degeneration of the kidney is entirely un- 
kno\vn. It is not improbable that it varies, some ciuses of congenital char- 
acter being due to abnormal growth of aberrant Wolffian bodies (Kiister), 
whereas in others the disease seems to be of the nature of cystadenoma. 

The symptoms are very inconstant. Many cases are discovered by 
autopsy, death resulting, as a rule, from uremia (fifty out of ninety-eight 
cases, Sieber). Renal colic, hematuria, gastric disturbances, and pressure 
symptoms may direct attention to the kidney, where the discovery of a 
tumor causes the first indication of kidney disease. The urine may be 
normal, but may increase in quantity and contain albumin at intervals. 
According to Sieber, the diagnosis was made intravitam in twenty-one 
cases. The progress of the disease is very slow, and its course may run 
through many years. Polycystic kidneys have been found in i)ersons of 
eighty years. Suppuration occasionally occurs. 

The treatment, where the diagnosis can be made, must be palliative. 
Nephrectomy has been ])erformed in sixty-two cases, mostly under a 
mistake in diagne^sis. Twenty of those cases ended in death. Nephrot- 
omy with drainage has been performed in ten cases with 30 per cent, 
mortality. These statistics show that for polycystic kidneVs operative 
interference is contraindicated except for the relief of sepsis resulting 
from infection. 
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Dermoid cysts of the kidney are exceedingly rare, only four cases 
having been recorded; one of these by E. W. Walker, of Cincinnati. 
In this case nephrecjtomy was successfully performed. The kidney 
presented three distinct dermoid cysts filled with epithelial detritus and 
hair. A number of serous cysts were also found. In Madelung^s case 
death resulted from sepsis. The symptoms in the cases reported have 
been those of a tumor or of a hydronephrosis of moderate degree. The 
diagnosis (cannot be made until a section of the kidney is made. 

Tumors of the Kidney. — Although all forms of tumors have been 
found in the kidney, renal neoplasms are comparatively uncommon. 
Kiistcr, in over thirty-seven thousand cases, found only two hundred and 
twenty-three kidney cases, and of these only twenty-three were tumors. 
Kelynack found only nine primary renal growths in over forty-five 
hundred autopsies. As compared with tumors in general, and especially 
malignant growths, the kidney is the host in about 2 per cent, of all cases. 
The relative frecpiency of the various forms of turnoi-s, from an examina- 
tiori of one hunclred and fifty-four cases, is given by Morris as follows: 


Siircoinata (>.3 

Carcinornata 41 

Cystic dcfsenoration 21 

Hydatid cysts 11 

Adcnoniata 10 

Papillomata li 

Myxomata 2 

hipomata 2 

Dermoid cyst 1 


jr)4 

Secondary tumors occur in the kidney as a result of carcinomata and 
sarcomata. Thus, of one hundred and twenty-six carcinomata, ten 
presented secondary deposits in the kidney; and of sixty-nine sarcomata, 
the kidney was also affected in ten. 

Renal growths occur particularly in early life, and again after the 
fourth decade. Acconling to Rohrer, over one-third of all cases occur 
in childhood. Of one hundred and fifteen, thirty-seven occurred under ten 
and thirty-one of these under five years. In one hundred and sixty 
malignant cases examined by Kelynack, 52 per cent, occurred below the 
age of ten years. No less than seventy-four cases were met with below 
five years. A number of congenital cases have been recorded. 

Tumors of the kidney may be divided into the malignant and the 
benign. 

Malignant Tumors. — To the former, which form by far the largest 
class, belong carcinomata, sarcomata, and suprarenal inclusion tumors or 
hypernephroma. 'Fhe predisposition to malignant disease in early child- 
hood is remarkable. Rosenstein, from computation of five hundred and 
forty-eight cases, finds 30 per cent, during the first decade. It appears 
to occur oftener in men than- in women. Cancer of the kidney may occur 
m every variety of carcinoma, but occurs oftenest in the medullary form. 
Alveolar carcinoma is very rare. Primary carcinoma has hitherto always 
been unilateral; secondary disease often bilateral. 
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Cancer of the kidney appears as a solitary tumor or in the form 
of diffuse infiltration. In the solitary form the tumor, varying greatly in 
size, usually occupies one pole and springs from the cortical substance. 
In the diffuse form the cortical substance is also chiefly involved. Medul- 
lary carcinoma of the kidney often gives rise to tumors weighing 
eight to ten pounds. Secondary fat degeneration or hemorrhages into 
the tumor frequently give rise to cysts, which may largely make up the 
bulk of the growth. Quite often processes of the tumor grow into the 
pelvis or the renal veins. Adhesions to contiguous organs rapidly ensue. 
Histologically these growths seem to be derived from the epithelia of the 
uriniferous tubules. Frequently in conjunction with the carcinoma, 
adenomatous masses are found. To this condition the term “adeno- 
carcinoma” is applicable, but true adenomata of the kidney are practically 
never found. 

Sarcoma of the kidney more often than carcinoma is a disease of the 
first decade. Even in young children the tumor may weigh eight or ten 
pounds. Cysts are of common occurrence within them. Round and 
spindle-cell^ sarcomata have been found and ofttimas smooth and 
striped muscle-fibers have been seen. The great vascularity of some of 
the rapidly growing sar(;omata of the kidney justifies the application of 
the term to them of angiosarcomata. The frequency with which these 
growths are found in the very young have led to investigations, notably by 
Birch-Hirschfeld and Wilms, which show that they differ from the sar- 
comata of later life in that they are often mixed and that elements from 
the three primary embryonic layers are found. (See Plate V.) 

Hypernephroma or struma of adrenal origin, sometimes called the 
tumor of Grawitz, consists of the growth of aberrant adrenal gland 
masses within the substance of the kidney. Aberrant adrena tissue 
may be found also without the capsule. Grawitz showed that the hyper- 
nephroma consists of epithelial cells arranged in cylindric and columnar 
form, and in groups, as they are normal in the suprarenal bodies. The 
cells themselves are unlike those of the kidney proper, and are like those 
of the parent body from which they spring. Furthermore, the chemical 
properties of the hypernephromata bespeak their origin from adrenal 
rests, in that they contain glycogen. 

Hypernephromata on section are either flesh-colored or canary yellow. 
Although, as a rule, uniform on section, softened areas and hemorrhages 
are often seen. (See Plate VI.) They are usually rounded in outline and 
form protrusions coveral by the kidney capsule. As a rule, the tumor 
mass is separate and distinct from the kidney tissue. When small, they are 
almost always confined to the cortical substance or medulla. Either pole 
of the kidney may be involved. As it grows, the tumor reaches the pelvis 
and may extend as do tumors of the adrenals, particularly along the veins, 
and invade even the vena cava. 

Small hypernephromata may clinically be non-malignant. Larger 
growths distinctly tend to metastases. These have been found oftenest 
in the lung, in the liver, and in the long bones. In a considerable number 
of cases supposed primary sarcomata of the long bones, more rarely of the 
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flat, have, after operation, been shown to be metastases from undiscovered 
hypemephromata. Hochenegg found a metastasis in the mediastinal 
glands ten years after nephrectomy. 

Hypernephroma occurs somewhat oftener in males than in females. 
The age of the patients is fifty-two. Of one hundred and sixty-three 
cases collected by h^llis, one hundred and fifty-seven were in the kidney, 
three in the adrenals, two in the liver, and one in the uterus. The fre- 
quency of hypernephroma may be indicated by the fact that Albarran and 
Imbert give the number of tumors of the kidney reported from 1890 to 
1902 as five hundred and eighty-eight. Seventeen per cent, belong to 
the hypemephromata. In ten years twenty-eight cases were observed in 
the second surgical clinic of Vienna. I myself have operatai on two 
cases. 

Symptoms. — Malignant tumors of the kidney may remain latent for a 
considerable length of time. Until the detection of a tumor affords the 
only positive symptom of renal growth, hematuria and pain are the chief 
factors directing attention to the kidney. Unfortunately, a tumor is 
often not found until it has attained considerable size. 

Hematuria with or without renal colic is the most constant symptom, 
and according to Israel, is found in 70 per cent, of the cases as one of 
the earliest symptoms. The hemorrhage is ordinarily spontaneous, veiy 
profuse, and its end is as sudden as its beginning. The intervals between 
the hemorrhages may vary from a number of days to many w^eeks and even 
months. In cases of hypernephroma an interval of five years has been 
observed between the attacks. In benign growths hematuria is not a con- 
spicuous symptom. In hypernephroma which in its beginning is encap- 
sulated, hematuria is less frequent than in other malignant growths. In 
twenty-six cases carefully examined by Phaulner, hematuria was present 
in seven. Hochenegg found it eleven times in twenty-eight cases. The 
hemorrhage is due to extension of the growth into the renal pelvis or, in the 
absence of this, to venous stasis by pressure. 

Other changes in the urine are rather infrequent. In the interv^als 
microscopic, hematurias have often been observed, although in most cases 
urinalysis is negative. Separation of the urines, therefore, is of less value 
for diagnostic purposes than in other surgical affections of the kidney. 

Pain is an almost constant symptom in adults. In children I have 
observed large renal tumors pursue a painless course. The pain is ordi- 
narily of dull aching character, and more rarely of lancinating nature. 

Cachectic; symptoms with emaciation and secondary anemia develop 
late, although in some cases there is a very rapid loss of weight. 

Fever, according to Kiister, was found in thirteen cases. Hochenegg 
found it three times in twenty-eight cases; this, too, when sepsis could 
be positively excluded. 

In most cases the presence of a tumor is the first evidence of the 
nature of the disease. This applies particularly to the renal tumors of chil- 
dren. The tumor, except when it develops in a movable kidney, occupies 
the lumbar region. Bulging in the lumbar region is unusual, the ten- 
dency of the growth being forward and downward. By bimanual exami- . 
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nation relatively small tumors are discoverable. Frequently they are 
slightly mobile and are influenced by respiration. 

Percussion yields a dull note, continuous to the spine, with the tympa- 
nitic resonance of the colon in front or to the inner side. Guy on first 
called attention to varicocele as a symptom of renal tumors. It is rapid 
in development and has been observed on both sides. Its occurrence after 
the fortieth year justifies the suspicion of a renal growth. It may be due 
to growth thrombosis of the left renal vein or of the vena cava, or to direct 
pressure from the tumor or infected retroperitoneal lymph-nodes. From 
pressure on or occlusion of the vena cava, edema of the lower extremities 
quite often occurs in the later periods of renal growths. The differential 
diagnosis as to the nature of a solid tumor is, as a rule, impossible. Rap- 
idly growing tumors, particularly in children, are probably sarcomatous. 
Tumors of slow growth probably belong to the hypernephromata. For 
practical purposes a solid tumor of the kidney is malignant. 

Treatment. — Treatment can consist only of nephrectomy. Contra- 
indications to the operation exist in such fixation of the tumor as would 
render the operation exceedingly difficult, and with little prospect of a 
permanent result and the presence of metastases. The long bones must 
be particularly examined into, and, as Israel has pointed out, vague 
rheumatic pains must be regarded with suspicion of an existing metastasis. 

In cambers of the kidney, as of other organs, early diagnosis while the 
tumor is still relatively small will justify nephrectomy. The sarcomata 
too of young children, which for a time presented a very high mortality 
after operation, justify a nephrectomy. 

A nephrectomy may be performed by a lumbar or transpcritoneal in- 
cision. Whenever feasible, the former should be given the preference; 
although when the tumor projects far forward and be(?omes an intra- 
abdominal growth, the lumbar incision can be carried forward quite to the 
rectus, whereby ample room is afforded, l^y the lumbar operation, when 
the tumor is large, it can be removed piecemeal, although whenever 
possible this should be avoided. Tuffier in such a case firmly tied a 
catheter about the lower half of the tumor and removed it with the 
thermocautery. The upper portion of the tumor could then be removed 
very easily. When large tumors must be removed V)y the abdominal 
incision, hemorrhage can be reduced to a minimum by the tying or clamp- 
ing off of the renal vessels before the enucleation of the tumor mass is 
begun. In tumors, particularly removed by the lumbar route, when it is 
difficult to apply a ligature to the pedi(?le, a clamp may be allowed to re- 
main with safety for a number of days. 

The mortality of nephrectomy for malignant disease has been greatly 
reduced. Ki'ister places it at about 25 per cent. Schmieden found that 
one hundred and eight out of three hundred and twenty-nine patients, or 
32 per cent., died after the operation. Accoixling to decades in the history 
of renal surgery, the mortality has been reduced from 64i per cent, in the 
first decade to 22 per cent, in the third. Even in young children the 
mortality of nephrectomy for sarcoma is being greatly reduced. Abbe 
has reported two successful operations, the cases living one and a half years 
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after and continuing in good health; and I have one in which two 
and a half years have passed since the operation was performed. Prob- 
ably the best results hitherto obtained are those of Israel, who out of 
forty-three nephrectomies lost but eight. According to Wagner, perma- 
nent cures, of from two to eighteen years, have been recorded in thirty- 
four cases. Twenty-one cases, according to him, have passed the three- 
year limit. 

Benign Tumors. — Benign tumors of the kidney are very rare, forming, 
according to Morris, only 6 per cent, of renal growths. They have been 
of all the varieties of the connective-tissue group. The fibromata and 
lipomata predominate, but myomata, chondromata, and osteomata of the 
kidney have been observed. In ver>' rare cases adenomata have been 
described. Most benign tumors of the kidney run a latent course until, by 
their size, they produce symptoms. Hematuria is very unusual. The 
diagnosis of these tumors presents such difficulties that in most cases it 
was not made until operation. The treatment of benign tumors of the 
kidney consists of nephrectomy. In a number of cases resection of the 
kidney has been pra(;tised with success. In view of the enormous pre- 
ponderance of malignant over benign tumors, and the uncertainty which 
must always obtain regarding the diagnosis, nephrectomy must be the 
routine operation for all growths of the kidney. 

Tumors of the Pelvis of the Kidney.— Of sixty-eight cases of 
renal tumors observed by Israel, two only were of tlie renal pelvis. Ad- 
ditional cases have since been recorded and collected by Albarran; Pels- 
lucdcn reports two other cases. The tumors tire most frequently papillo- 
mata of epithelial origin. The remaining tumors were either rhabdo- 
myomata or sarcomata. Most of these tumors occurred in the fourth 
or fifth decades. The symptoms are those of malignant renal tumors in 
general, with what Israel believes to be a characteristic synij)toni, an in- 
termittent hydronephrosis or hematonephrosis. The treatment consists 
of nephre(;tomy, with removal of as much of the ureter as possible, since 
the papillomata particularly have a tendency to grow downward. 

Aneurism of the Renal Artery. — Of this rare condition Morris 
has given abstracts of nineteen cases. It occurs as a result of injury, and 
assumes either the sacciform or the diffuse type. In most cases the aneur- 
ism resulted from an injury, often of seemingly slight moment, and with or 
without discernible injury to the kidney. Of the nineteen cases, twelve 
were traumatic and seven spontaneous. The results of aneurism on the 
kidney are atrophy of more or less of the gland, either by pressure 
from without or from within the pelvis by distention. The matting to- 
gether of the structures adjacent to the aneurism makes the differentiation 
of anatomic structures often difficult, if not impossible. As the aneurism 
grows it causes displacement, as do tumors of the kidney proper. Death 
results from hemorrhage. 

Symptoms. — In four out of twelve cases abstracted by Keen the an- 
eurism produced no symptoms, and was discovered at the necropsy. A 
tumor is the first symptom in most of the cases discovered during life. 
It has been found, as a rule, smooth and elastic, and of rapid growth. 
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The diagnosis has rarely been made before operation. On account of the 
small size of the renal artery as compared with the sac, pulsation has veiy 
rarely been obscr\^ed, and auscultation has been negative. Hematuria 
is a most important symptom, although it is absent unless the aneurism 
communicates with the renal pelvis. In some cases the hemorrhage rap- 
idly becomes fatal. A positive diagnosis has been made in only one case 
before operation. The treatment (consists of nephrectomy. In most 
cases the operation will be exploratory^ for a supposed tumor of the kidney. 
If the incision reveals the aneurismal nature of the tumor by the presence 
of laminated blood-clots, it is best to check the hemorrhage by suturing 
the wound in the sac or by packing, then to follow the advice of Morris, to 
made a transpcritoncal operation by opening the alxlomen in front. 
The renal artery can in this way be secured before treating the aneurismal 
sac and removing the kidney. Four cases have been operated upon : three 
of them successfully by Albert, Hahn, and Keen. Morris had one un- 
successful case. 


INJURIES AND DISEASES OF THE URETER. 

Injuries of the Ureter. — These may ])e divided into the subparie- 
tal, the penetrating, and those resulting in the course of surgical opera- 
tions. Wounds of the ureter of subcutaneous nature, except those in- 
volving the upper portion and extending into the pelvis of the kidney or 
the kidney proper, are exceedingly rare. Morris could erollect only twenty- 
four supposal cases, of which he says that only three were actually proved 
to be ruptures of the ureter. In most of the remaining cases a lumbar 
swelling or a hydronephrosis gave rise to the diagnosis. In some of the 
crises many years elapsed between the supposed injury of the ureter and 
the formation of a tumor. 

The injuries have for the most part been severe contusions, by which 
the ureter, usually at its upper portion, was forccxl against the transverse 
process of a lumbar vertebra, it may be that excessive stretching of the 
ureter may clause it to give way. The peritoneum does not ordinarily 
participate in the tear. The injury has occurred oftenest in the earlier 
decatles. 

Penetrating and perforating wounds of the ureter have been recorded 
a few times in military annals. They have resulted from stabs and gun- 
shot injuries. In most of them concomitant injuries to other abdominal 
viscera were present. 

Symptoms. — The urinary symptoms of rupture of the ureter are very 
uncertain. Hematuria, if present at all, is apt to be slight and transient. 
The quantity of urine may be considerably decreased. The chief symp- 
tom of rupture of the ureter is a tumor, diffuse in character, clearly fluctuat- 
ing and evidently retroperitoneal. The shape of the tumor may be that 
of a hydronephrotic kidney. The nature of the rupture, whether it is 
slight or complete, will determine the rapidity with which this tumor 
manifests itself. Even when there is a complete tear, an inrolling of the ure- 
teral mucosa may prevent rapid urinary exudation. As a result of shock or 
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reflex anuria from ureteral obstruction, the formation of 'the tumor may 
also be delayed. If the tear is a small one and the urinary exudation 
therefore slow, this may become inclosed by a thick wall and produce the 
condition of pscudo-hydrone})hrosis. If infection occurs, as it has in a 
considerable proportion of cases, it may lead to slou^*:hing and the establish- 
ment of a ureteral fistula. As the result of an incomplete tear, stricture of 
the ureter may result, with the establishment, often after a number of 
years, of a hydronephrosis. In a few cases extravasation within the 
peritoneal cavity has occurred, and in them the characteristic tumor was 
absent. 

The diagnosis of rupture of the ureter without ureteral catlieteriza- 
tiori cannot be positively made, since rupture of the kidney, and ])articu- 
larly of the pelvis, may produce similar symptoms. 

The treatment, if the diagnosis could be made, would be the exposure 
of the ureter l)y a long lumbar incision, and the closure of the tear in the 
ureter as after ureterotomy for stone, or, in case of complete division, the 
lateral im])lantation of the proximal end. In most cases, however, the 
surgeon must content himself with the opening of the retroperitoneal 
swelling through a long incision, and the recorded cases show that this has 
hitherto been done at so late a period that the finding of the ureteral tear 
was impossible. Where plastic operations fail, nephrectomy may be 
reejuired for the relief of a permanent fistula. 

Wounds of the ureter from surgical operation, other than those 
intended for the removal of a stone or some ])lastic procedure, result mostly 
from pelvic oj)crations, in which the uterus or adherent appendages arc 
removed. Allied thereto are the ureteral fistulas, which remain after 
severe parturition with long compression of the soft parts and subsequent 
sloughing. In abdomino-pel vie operations the injury to the ureter may 
be discovered at the time of the operation, or it may not make itself 
manifest until some time thereafter. The catheterization of the ureters, 
as practised by J^awlik, Kelly, and others, reduces to a minimum the 
danger of injuring the ureters. Nevertheless, in consequence of mass 
ligatureii or of using the thennocautery , sloughing of the ureteral wall may 
result and give rise to a fistula. 

Symptoms. — An operative wound of the ureter may make itself mani- 
fest at once to inspection or later by the establishment of a ureteral fistula. 
This may show itself in the vagina, in the uterus, or in the abdominal in- 
cision. If the wound is not recognized at once, it may be difficult, after 
the establishment of the fistula, to determine the side of the injur\\ 
Cystoscopic examination will probably solve the prol)lem. Vaginal ure- 
teral fistulas not infrequently heal spontaneously after the lapse of a num- 
ber of weeks. Other fistulas, as a rule, continue to discharge, and unfor- 
tunately often become infected and give rise to ascending ureteritis, and 
ultimately to pyelonephritis. 

The treatment of a surgical wound of the ureter depends upon the time 
at which it is discovered. If it is seen at the time of the operation and 
IS slight, a suture should at once be applied, as is sometimes done after 
ureterolithotomy. For transverse divisions, it is best to graft the upper 
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end into the bladder at once. Since the wound in most cases is near the 
floor of the pelvis, this would be practicable in most instances. Where 
neither of these plans is feasible, the proximal end may have to be 
fastened in the abdominal wound with the view to a secondary nephrec- 
tomy. The best method is that of vesical implantation. In a very con- 
siderable proportion of cases all conservative methods will fail and make a 
nephrectomy necessary for the cure of the fistula. 

Ureteritis and Peri-ureteritis. — Primary inflammations of the 
ureter are exceedingly rare. A few cases have been recorded by 
Israel, White, and others. Usually the disease extends upward from the 
bladder or downward from the kidney. The ascending variety occurs 
oftener than the descending. It follows microbic infection of the bladder 
and has often been demonstrated to be of gonorrheal nature. Deformity 
of the base of the bladder from urethral stri(;ture or prostatic disease pre- 
disposes to it. Descending ureteritis is often associated with tuberculosis. 

The effect of infection on the ureter varies greatly. Frequently 
mechanical changes result in obstruction, and dilatation of the ureter 
above may result. This dilatation is often very irregular. Suppurative 
inflammation in the walls of such dilated ureters and peri-ureteritis are 
prone to occur. In other, and particularly chronic, cases, the ureter may 
be very much thickened, with irregularities of the lumen and great thi(*ken- 
ing of the peri-ureteral tissues. Stricture and valve formation are not 
unusual in this type. Saccular dilatations of limited length may result 
from them. U reteritis, although secondary to bladder and kidney disease, 
may persist after the relief of the former or the removal of the affected 
kidney. Ureteritis and peri-ureteritis often (ause tlie continuance of a 
purulent discharge from a fistula after nephrectomy. 

Symptoms. — The symptoms of inflammation of the ureter are always 
grafted upon those caused by pre-existing disease of the bladder or other 
pelvic organs or of the kidney. Ureteritis may then be suspected when 
radiating ureteral pains are (^omplainal of, or there is a dull constant pain 
over the pelvic brim. Deep palpation may elicit tenderness, and in thin 
subjects make the recognition of the enlarged and tender ureter possible. 
Rectal and particularly vaginal examinations are often helpful by eliciting 
tenderness. Ureteral catheterization has in a number of cases established 
the diagnosis. In exceptional (ases peri-ureteral suppuration may give 
rise to abscesses, which, whether they open spontaneously or are opened, 
may leave a ureteral fistula. 

The treatment of ureteritis is in most cases prophylactic. When the 
disease has already developed and is not associated with an incurable 
disease of the bladder or ureter, some very excellent results may be 
achieved by ureteral irrigation. In the descending form of the disease 
drainage of the kidney or eventually nephrectomy may be needed to 
cure the ureteral infection. As already stated, this radical measure 
may fail, and the necessity arise for removing the ureter by a later 
operation. 

Stone in the Ureter. — Stones in the ureter are of more frequent 
occurrence than was believed before our methods of diagnosis were per- 
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fected. Leonard believes that in cases not operated upon ureteral calculi 
often exceed the renal in the proportion of two to one, and in a slightly 
lower proportion in operated cases. In its descent from the bladder a 
stone is prone to be arrested about two inches from the pelvis of the kid- 
ney, at the brim of the pelvis or just above the ureteral orifice. Morris 
in forty-four cases found it nineteen times at the upper constriction, at 
the pelvic brim in ten, and near the ureteral orifice in fifteen. Bovee 
collected sixty-four extraperitoneal operations that bear out this propor- 
tion, A stone impacted in the ureter may remain for a long time. Young 
reports a case of probably twenty-seven years^ duration. Ureteral calculi 



Fig. 129. — Stonks in Pki.vih of Kidnf.y and Urktkr; tiik Lowkbt was Rkmovkd pkr 

Vaginam. 


are usually single, but may be multiple. As in one of my cases, from 
which the accojnpanying skiagram was taken (Fig. 129), the entire ureter 
was filled with large stones. As a rule, stones are oval or oblong, and 
vary greatly in size. Very rarely the stone shows a groove by which 
retention symptoms may be prevented. In some cases a stone impacted in 
the ureteral orifice projects into the bladder. 

S]rmptoms. — Ureteral calculi, except when in the lower end of the 
ureter, present no distinctive symptoms. Negative operations on the 
kidney for stone, if followed by catheterization, sometimes reveal a stone 
in the ureter. Sometimes, after most thorough exploration of the kidney, 
a stone in the ureter will subsequently be passed. The persistence of the 
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attacks of colic, the writer believes, speaks for ureteral rather than renal 
stone. Occasionally a distinct point of tenderness in the course of the 
ureter may be found. When the stone is lodged in the lower. ureter, the 
vesical symptoms predominate even before the stone has entered the 
bladder. Ureteral catheterization, if feasible, with a wax-tipped bougie 
is the best evidence of a ureteral stone. A positive skiagram is excellent 
evidence, although, as stated in a former section, errors can easily arise. 
Stones in the lower part of the ureter can, not infrequently, be felt through 
the vagina or the rectum. As a routine practice in laparotomy, wherever 
feasible, palpation of the ureter should be carried as far as possible for the 
detection of calculi. 

The prognosis of stone in the ureter largely depends upon its effect on 
the kidney. If the obstruction is sudden and complete, atrophy of the 
kidney, often without previous dilatation, will result. If the impaction 
is intermittent, an intermittent hydronephrosis has often been observed. 
Most depends, of course, upon the condition of the other kidney. The 
sudden impaction of a calculus is the most common cause of anuria. A 
stone weighing but a grain and a half has been known to cause death. 
Sometimes, in the absence of disease on the other side, the sudden im- 
paction of a calculus may cause a reflex fatal anuria, as after a nephrectomy 
when the opposite kidney is found normal in every way. The prognosis 
of ureteral stone in the absence of anuria, when it is most grave, varies 
according to the rapidity with which the stone passes, the pressure effects 
produced by it upon the ureteral wall, and eventually on the peri-ureteral 
tissues. A stone may be impacted in the ureter for many years or may 
become fatal in a few days by inducing anuria. 

Treatment. — That ureteral calculi may be passed safely is unquestion- 
able. Cabot believes in the efficacy of massage in advancing the stone. 
When symptoms recur frequently or continuous pyuria indicates the 
danger to the kidney, and, of course, when anuria exists, an operation for 
the removal of the stone is indicated. Deaver lately collected twent}'- 
five operations for ureteral stone with two deaths. In calcrulous anuria 
the operation should not be delayed more than forty-eight hours, lest the 
functional restoration of the kidney be impaired. liecoveries have en- 
sued, of course, after anurias of seven days^ standing, but these are ex- 
ceptional. Calculous anuria left to itself, according to Legue, has a 
mortality of 73 per cent., whereas operation reduces it to 33 per cent. 
Since these statistics have been published, the post-operative results have 
been very much improved. 

Stones found in the upper part of the ureter during an operation for 
kidney stone may, by manipulation, be brought into the kidney wound. 
For all other stones of the ureter, except those in the very lowest segments, 
the retroperitoneal operation is to be selected. Even for them successful 
extraperitoneal operations have recently been done. Young reports 
a number of cases thus operated upon. The perineal and sacral routes, 
which have recently been advised for the removal of stones low down in 
the ureter, are not to be commended. If the stone is very near the 
bladder, it can be removed by suprapubic section in the male or through 



INJURIES AND DISEASES OF THE URETER.C'; 263 

the vagina in the female. In the latter intravesical operations may be 
done through the dilated urethra. Intra-ureteral forceps have been de- 
vised by Lewis, but the range of their utility must always be narrow. 

Stones in the remaining portion of the ureter can be removed by the 
retroperitoneal operation to be described later. In a number of cases it 
has been necessary to make an exploratory laparotomy to locate the 
stone. When the stone has been exposed by the retroperitoneal route and 
cannot be dislodged, the ureter must be incised longitudinally. After the 
removal of the stone a double row of sutures may be used, one for the 
mucosa, of catgut, and another for the outer tunics. Hut even if sutures 
are not employed, the wound in the ureter usually closes after a short 
time. Fiori (quoted by Deaver) incised the ureter for over six inches, 
removing twelve small stones. A permanent union was soon established. 
In every ureteral operation drainage must be employed. 

With the certainty with which radiography locates stones in the 
kidney, it is no longer ne(;essarv, as wjis formerly the (;ase, to explore the 
kidney by incision in uretero-lithotomy. The sounding of the pelvis of 
the kidney from the ureteral wound must not be neglected. 

Tumors of the Ureter. — Primary tumors of the ureter are 
exceedingly rare. Those of the pelvis of the kidney, notably of the papil- 
lomatous type, have a tendency to invade the ureter. According to 
Albarran, who collected forty-two cases, those from renal descent were 
twice as numerous as the primary ureteral growths. The tumors have 
been of various kinds. Papillomata are perhaps the most common. 
Minute cysts have been found upon the mucosa of l)oth ureters, and 
larger cysts related to the exterior of the tube, but connected with the 
lumen by a fine channel. Eccentric cyst dilatation of the intravesical 
portion of the ureter has also been encountered. 

l^rimary malignant disease has rarely been observed. Metcalf and 
Safford were enabled to collect oidy seven cases. Tumors of the ureter 
in a large proportion of cases are associated with stone. 

The etiology of ureteral tumors is unknowm. The symptoms are 
those of tumors of the kidney, notably, hematuria, pain, and the presence 
of a tumor. In some of the cases the pain has largely been sacral. The 
hematuria, to be diagnostic, must be dissociated from pyuria, and even then 
the diagnosis is doubtful as to whether the tumor is in the ureter or in 
the kidney. If cystoscopic examination reveals a prolapse of a tumor 
mass through the orifice, or if with renal symptoms ureteral catheteriza- 
tion yields an obstruction, the detection of even a slight induration in the 
course of the ureter may warrant a diagnosis of ureteral tumor. In most 
cases, doubtless, the kidney will be first suspected. 

Treatment. — ^Tumors of the ureter have been so rarely operated upon 
that the treatment must be based upon general principles. In most cases 
the diagnosis will be made or confirmed only at operation. In extensive 
disease, the other kidney permitting, nephrectomy with resection of the 
ureter must be done. In diseases of the lower end, resection of this with 
vesical implantation of the upper end is the plan to be pursued. In case 
the bladder is involved, its resection with the lower end of the ureter may 
be done through a suprapubic section. 
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OPERATIONS ON THE KIDNEY AND URETER. 

Exposing the Kidney. — For the purpose of exploration, in- 
cision, fixation, or removal, the kidney may be reached, first, through 



Fia. 130. — Ordi.vary Explorai’ORy Loin In<’ision for E.kpohi.vg the Kidney (Greene and 

Brf)ok.s). 


the lumbar or extraperitoneal route; second, through the abdominal or 
transperitoneal; and third, through the mixed route, by which, if need 



Fig. 131. — Edebohlb* Incihion for Exposing the Kidney (Greene and Brooks). 


be, the peritoneum is open. The normal method is the lumbar one. 
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For this purpose the patient is placed upon the sound side, slightly in- 
clined forward, with the costo-iliac space of the sound side elevated as 
much as possible by sand-bags or preferably by the rest shelf of Cun- 
ningham's operating table. Some operators, following the lead of 
Edebohls, place the patient in abdominal decubitus upon an inflated air- 
cushion. 

1. For exposing the kidney the lumbar incision is either vertical 
or oblique. The latter is the one most frequently used (Figs. 130, 
131). 

Beginning near the center of the last rib, at the outer edge of the sacro- 
lumbar furrow, the incision descends obliquely forward toward the superior 
iliac spine, whence it is curved a little forward. This incision may be con- 
tinued parallel to Poupart's ligament to any required length. After 
dividing the subcutaneous cellular layers, a division is made of the lower 
fibers of the latissimus in the upper part of the wound, and of the external 
and internal oblique and the transversalis in the lower part. Where a 
large wound is not needed, the ‘'gridiron" method may be employed, 
the separation of the muscular fibers being made in their direction. When 
this is done, the hemorrhage is less severe, and the danger of hernia is 
reduced to a minimum; but where an extensive operation is to be made, 
the room thereby obtained may be insufficient. 

The aponeurosis of the transversalis and its fascia are next divided 
in the line of the cutaneous incision. At the bottom of the wound 
there will probably be exposed the iliohypogastric or the ilio-inguinal 
nerve. The twelfth dorsal nerve with its accompanying artery may 
appear in the upper part of the wound. These nerves must be carefully 
avoided in the placing of ligatures, and later in suturing. Bleeding 
from the branches of the lumbar arteries, which is usually slight, must 
be arrested. 

At this stage of the operation the perirenal fat usually bulges into the 
incision. If it does not, firm pressure by an assistant on the abdomen 
usually brings it into the wound. This perirenal fat is next to be divided 
with a knife or by blunt dissection, when the fat capsule proper of the 
kidney is exposed as a distinct second layer (see Anatomy, p. 183). The 
wound being now widely opened by retractors, the fat cajisule is best 
seized quickly by two ring forceps and divided. By holding it up by two 
forceps the bluish colored kidney is quickly seen at the bottom of a 
sort of funnel formed by holding up the capsule. Enucleation is there- 
after best accomplished by the fingere, care becomes essential when 
the hilum of the kidney is approached, lest the thin-walled veins be 
tom. If the kidney occupy a high position, the division of the fascia 
must be made quite to the last rib, the knife being guided by the fingers 
in the wound. 

The kidney being thus denuded, can easily be brought into the wound, 
and unless there are firm adhesions, particularly about the hilum, its 
delivery is easy. 

Inspection and palpation of the kidney and the upper part of the ureter 
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are now possible. The subsequent steps of the operation upon the kidney 
or ureter will depend upon the condition found. 

In exposing the kidney in this way there are two dangers: one, the 
wounding of the peritoneum; the other, of incising the pleura. The first 
accident is easily discovered and remedied by sutures. For the removal 
of large tumors, the opening of the peritoneum may become necessary to 
afford room for manipulation. 

In delivering the kidney, the inrush of air may make a beginner sus- 
pect a wound of the pleura. Except in congenital absence or unusual 
shortness of the last rib the pleura cannot easily be wounded. 

2. The abdominal route to the kidney is either through the middle 
line or through the outer border of the rectus on the side of the kidney to 
be reached. On the left side, after the peritoneuin has been opened, there 
will be encountered the descending colon, to the inner side of which the 
kidney can be felt, slightly movable behind the peritoneum. The pulsa- 
tions of the renal vessels can usually be made out. On the right side the 
ascending colon is first exposed. It is more difficult to feel the kidney, and 
especially the ureter, concealed behind the colon and the cecum. The 
hand slipped under the liver to the outer side of the gall-bladder, unless 
adhesions prevent, readily brings the kidney to the touch. Incision to 
expose the kidney should always be made to the outer side of the colon, 
lest the wounding of the retroperitoneal vessels supplying the colon and 
their tying off be followed by gangrene of the gut. 

3. The mixed method of exposing the kidney is by long vertical 
incision an inch or more to the outer side of the rectus. When the perito- 
ne\im is reached, it is pushed toward the middle line without being opened. 
If necessary for the removal of large tumors by this method, the perito- 
neum may be incised as far as need be. The advantage of this operation 
is in the room afforded. Some operators make altogether a trans- 
verse incision from the sacrolumbar mass to the right )x)rder of the 
rectus. Except for nephrectomy, and that for large tumors only, the 
lumbar route is the one to be selected as the normal one for reaching the 
kidney. 

Nephropexy. — A vertical or oblique incision being made over the 
kidney, the fat capsule is exposed and drawn into the wound. Only when 
this is opened freely can the surface of the kidney be exposed. Pressure 
on the abdomen by an assistant facilitates the delivery of the kidney and 
its capsule into the w^ound. When the fat capsule is very loose, it is best 
to remove as much of it as possible from the posterior surface and often 
from the anterior. An important factor is to preserve the lower part of 
the capsule, which is in relation with the colon. W'hen this, toward the 
close of the operation, is firmly drawn into and fixed near the upper angle 
of the fascial wound, it serves as a sling ligament to hold the kidney as on 
a shelf and in its normal oblique position. From this stage of the opera- 
tion many methods of procedure are feasible. 

In my hands the operation which has given the best results con- 
sists of splitting the capsule of the kidney along the convex border 
over its upper half. A transverse incision is then made in front and 
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behind, and two large quadrangular flaps are made, exposing from four 
to six square inches of the surface of the kidney. Through the upper 
flaps a chromicized catgut suture is passed, and with a flat, curved dull 
needle passed close to but above the last rib. The anterior and pos- 
terior flaps are then sewed by catgut sutures to the respective margins 
of the fascial wound. The lower pai*t of the fat capsule is utilizetl as 
already stated. The wouiul is closed by buried sutures without drainage. 
Various modifications of utilizing the capsule have been practised. Strips 
may be passed through the muscle in various ways. Werelius has ad- 
vised what he terms the ‘‘basket operation*' (Fig. 132). A number of 
operators pass sutures through the kidney substance. Except where 
kidney fixation follows a nephrotomy, this practice ought not, in the 
judgment of the writer, be done. 

Believing that granulation 
tissue forms a firmer scar than 
follows clean suturing, Seim ad- 
vised the method of producing 
such granulation tissue l)y pass- 
ing a strip of iodoform gauze 
above the kidney and a second 
packing about and below the 
kidney, with sec'ondary sutures 
completing the operation. 

Whatever operation is per- 
formed, rest in bed for at least 
from four to six weeks is to be 
enforced. 

Capsule Splitting.— Allied 
to the operation of nephropexy 
is that of capsule splitting for 
the relief of certain forms of 
nephritis and of nephralgias that 
are intractable. The capsule is 
split along the convex border 
and stripped from the ki*lney to 
the hilum. In some cases it may be advisable, after the practice of 
Edebohls, to remove the capsule entirely. 

Nephrotomy is the operation of incising the kidney for explora- 
tion or drainage, for the removal of stone, for the relief of unilateral 
nephralgias, or lus preliminary to phistic operations for hydronephrosis 
or pyonephrosis. The incision into the kidney varies with the purpose 
of the operation. In every case, whether long or short, it should be made 
a little posterior to the convex border, hemorrhage being prevented by 
the fingers of an assistant, of the operator himself, or by a padded clamp, 
temporarily shutting off the blood-supply to the kidney. If the operation 
be done for suppuration or distention of any character, the incision may 
be made through the most fluctuating area, irrespective of its relation to 
the non-vascular zone. The final steps of a nephrotomy depend upon the 
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conditions found. If the kidney is aseptic, or in other conditions, even 
if natural drainage through the ureter is likely to take place, the kidney 
wound is closed with deep and superficial through-and-through sutures 
of catgut, which must be long enough to serve later for the anchoring 
of the kidney to the fascial wound margins. 

If nephrotomy is done for suppuration, drainage by means of a large 
tube is indicated. When the distention with pus is marked and the justi- 
fication for primary nephi-ectomy is insufficient, the cut surfaces of the 
kidney may be sewed to the fascial margins of the lumbar wound. The 
fistula .therel)y may eventually close, with the subsequent retraction of 
the kidney (iiephrotresis). 

Nephrolithotomy.— The preliminary operation is that of neph- 
rotomy. When a stone can be felt in the pelvis, the incision may be 
made directly over it, and in the direction of the blood-vessels of the hilurn. 
It is often best in these ciises to incise the kidney rather than the pelvis, 
since incisions of the latter are followed by fistula very much oftener than 
follow incisions into the cortex. The proportion is about seven to one. 
The incision through the cortex along the line indicjated should be only 
long enough at first to admit the finger into the pelvis. With the knowl- 
edge obtained as to number and character of stones by or-ray examina- 
tions, the nephrotomy wound is now rarely to be made very long. The 
stone can be removed with the finger, a scoop, or forcei)s. Wherever 
feasible, the ureter must l)e sounded (piite to the bladder. Small stones 
in the pelvic outlet require speidal care lest in the manipulation for their 
removal they be pushed into the ureter. In iiseptic nephrolithotomy 
the wound in the kidney or its pelvis is closed with sutures. For suppu- 
rative pyelitis with distention, drainage is reciuired. Aseptic nephrolithot- 
omy has a mortality of from 2 to 5 per cent. In suppurative cases the 
immediate mortality is 20 per cent. In forty-four o])erations which I 
collected five years ago, and in which a stone was not found, there was no 
death. I recently lost one patient from shock after nephrotomy for the 
relief of severe nephralgia, the cause of which the operation failed to 
reveal. 

Nephrectomy. — The kidney may l)e removed through the lumbar, 
the abdominal, or combined incisions. Except for solid tumors of very 
great size, the lumbar route is the normal one. 

The incision usually employed is the obliq\ie incision already described 
for exploration of the kidneys, for kidney drainage, and nephiulithotomy. 
It should be of ample length. In rare cases a subperiosteal resection of 
the last rib, and even of the eleventh, may be necessary to afford sufficient 
room. 

Following the recommendation of Koenig, some operators begin with 
a short vertical incision extending nearly to the iliac crest along the outer 
border of the erector nuiss. The lower end of the incision is directed 
transversely forward and continued to the outer border of the rectus. 
All of the abdominal muscles are divided layer by layer, until the perito- 
neum is reached. This is pushed toward the midline without being opened. 
When the growth is a large one, the opening of the peritoneum may not 
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be avoided. While this incision gives very ample room, there is an un- 
necessary exijosure after it to ventral hernia. 

By whatever incision the kidney is exposed, it is next separated from 
its surroundings. In case of tuberculosis, cystic disease, and pyonephro- 
sis, it must be shelled out fram its fat capsule. In many cases where 
enucleation would othemise be very difficult, the splitting of the fibrous 
capsule with subsequent decapsulation will greatly facilitate operation. 
When perirenal adhesions are extensive, enucleation of the kidney may 
be very difficult. It is l)etter then to divide adhe.sions with a sci.ssoi’s 
than to tear through them by main force. A tear in the kidney at this 
stage of the operation, liefore the blood-supply is imder control, may 
giyc rise to hemoi-rhage which may be excessive and greatly intcjfcre 
with the rapid delivery of the kidney. Sulx-apsular nephrectomy, al- 
though oc(!asionally unavoidable, should not be made the routine prac- 
tice, since the wound repair after it is apt to be needlessly prolonged. 

In malignant disejise the ncphi-cctoiny should be imule in a manner 
to include Jis much as possible of the surrounding fat capsule. It is in 
these ca.scs that the woimdiiig of the peritoneum and of the colon is es- 
pecially to be guarded against. In the event of the fomicr, the i)lace of 
the tear should be accurately fixed to be closed at the end of the operation. 

With the delivery of the kidney, a pedicle is naturally evolved. It 
consists of (he structures entering the hilum, and the fat in which they 
are embedded. The management of the pedicle varies with its nature. 
If it is fairly long, light traction o i the kidney will permit the ciusy recog- 
nition of the ureter, its scparatio.i from the blood-vessels, and its division 
between two ligatures. The v iscular part of the pedicle is then best per- 
forated with a blunt pedicle i eedle armed with a stout double thread. 
A Staffordshire knot firmly drawm home, when all tension on the i)edicle 
has been withdrawn, firmly secures the renal vessels. The ligatures are 
kept long and the kidney removed with a few cuts of the curved scissora. 
The stump should always be carefully examined, and, if possible, the 
individual vessels tied separately. The ligatures fiist applied are then 
cut short. If the pedicle is short tmd adherent, as it is often in old-stand- 
ing cases of tuberculosis and of calculous pyoncphn)sis, two curved clamps 
may be firmly place<l upon the mass of the pedicle, one fi'om alx)ve and 
the other from below. The kidney is removed close to the clamps. 
With a transfixation needle the pedicle may then be tied below them. 
In a numl)er of cases presenting great difficulties the writer has permitted 
the clamps to remain. In one ease a hemorrhage followed immediately 
on the removal of the clamp on the sixth day after the operation. Fortu- 
nately, by immediately enlarging the wound, the patient’s life was saved. 

Where the i8t)lation of the ureter is jHissible, it may be left to take 
care of itself after being tied, pnndded there is no infection. In pus cases, 
and particularly in tuberculosis, as much of the ureter should be removed 
as possible; or if this is not feasible, its proximal end should be fixed in 
the lower part of the wound by a suture. 

The removal of the kidney always leaves a large cavity, the drainage 
of which, at least for a few days, is to be recommended. Buriefl layer 
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sutures with catgut are then used to bring the parts divided as nearly as 
possible into their normal relations. 

Partial nephrectomy may be practised in exceptional cases of rup- 
ture or of localized abscess. The preliminary steps of the operation are 
those of nephm;tomy. After the bleeding is controlled by digital com- 
pression of the pedicle or the use of a catheter, the dise^xsed part of the 
kidney is cut away in such a manner as to permit the suturing of the stump. 

In some cases where it is impossible to remove the kidney ii& a whole 
on account of adhesions, TuflSer has, as a makeshift, recommended the 
taking away of the gland piecemeal (en rmrcellemmt). Portions of the 
exposed kidney are crushed between the blades of strong forceps and 
removed with the thermocautery. Piece by piece the gland may thus be 
removed until the making of a pedicle becomes comparatively easy. 

Operations on the Ureter. — For purposes of repair, removing 
stones, or excision, the ureter can be exposed by either the retroperi- 
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toneal or transperitoneal route. Although this is possible for the entire 
length, the lower two inches may also be exposed by the vaginal route in 
women or the sacral or pre-rectal route in men. The latter procedure is 
rarely justifiable, and the former is applicable only to the removal of a 
stone or the excision of the lowermost ureteral segment. 

When the seat or nature of the ureteral lesion is unknown, the expo- 
sure of the duct is best made by the retroperitoneal operation, which 
permits an examination of its entire length. A long lumbo-iliac incision 
is made, beginning below the last rib, as in the operation for exposing the 
kidney. In a gentle curve it is directed downward and forward an inch 
within the anterior superior process, and thence continued forward a 
little above Poupart’s ligament, and parallel to it, quite to the border of 
the rectus. The dissection necessary to expose the ureter is but an ex- 
tension downward of that for the kidney, the fact being borne in mind 
that the ureter adheres to the peritoneum when the latter is reflected 
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toward the median line. The crossing point of the uretfer over the com- 
mon iliac vessels is a landmark also to be remembered. When it is known 
that the lesion is situated in the pelvic segment, the incision may be 
limited to its lower part, beginning above, opposite the iliac spine, and 
ending below, near the rectus. The three muscular planes and the trans- 
versalis fascia are next divided, and the peritoneum with its subperito- 
neal fat reflected inward. The pulsations of the iliac artery are again an 
effectual guide to the ureter, which can, with a little traction, be traced 
quite to its vesical insertion. 

The transperitoneal route is at present indicated only in lesions of the 
lower segment for repair operation and for digital exploration. The 
smallest stones found by the operator were located in this way and re- 
moved by lumbar incision . With the perfecting of radiography, an abdom- 
inal operation for locating a stone will rarely be called for. At present 
the transperitoneal operation should be reserved for vesical implantation 
of the proximal ureteral end in wounds inflicted during pelvic operations, 
and in strictures or valve 


formations low down with 
the same implantation in 
view. The operation con- 
sists of a median sul)- 
umbilical laparotomy. 
After division of the pos- 
terior peritoneal layer, 
the ureter is sought by 
its relation to the pelvic 
brim and the iliac vessels. 
Its cord-like feel makes it 
easy of recognition. It 
may ))e found so distended 



as to have lost semblance Fio. 134. — Long Incision TO Kxposk Ureter. 


to the normal ureter. 


However the ureter may be exposed, it should be separated as little as 
possible from the parts with which it is in relation, lest sloughing result. 
It is usually necessary to introduce a sound through a small longitudinal 
incision for explonition. 

Uretero-lithotomy. — ^The part of the ureter to be opened in this opera- 
tion depends upon the position of the stone. In most cases it will be 
found in the suprapelvic portion, and the lumbar incision with or without 
nephrotomy will suffice. For the upper part of the intrapelvic portion, 
too, the extraperitoneal operation, already described, will be most 
serviceable. Only in impaction near the vesical orifice is the stone to be 
removed through a suprapubic section or through the vagina or by the 
perineal method. The transperitoneal removal of a stone is never justi- 
fied, since the sterility of the urine cannot be depended upon. Even with 
careful suturing of the peritoneum over the ureteral incision, the danger 
of extravasation is very great. If a stone thus revealed cannot be dis- 
lodged, it must be removed then or later by retroperitoneal operation. 
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The incision in the ureter should always be in its axis, and rather above 
the site of impaction than through it. After the stone is removed, the 
ureter must be sounded in both directions to determine whether there are 
other stones. If a stricture is found, it must be divided or treated by 
the Heineke-Mikulicz plastic operation, or by ureteral anastomosis. 
Sutures may be employed, although without them the wound closes 
quickly. In wounds of the lower ureter, sutures, although most difficult 
of insertion, are nevertheless to be used. 

Ureterorrhaphy — Uretero-anastomosis. — Partial wounds of the ure- 
ter may be closed by fine silk sutures placed with a round needle and in- 
cluding all of the structures to the mucosa. The needle should be intro- 
duced about an eighth of an inch from the wound margin. Complete 
division of the ureter may be treated by an end-to-end suture, its line being 
transverse, or, as first recommended by Hovce, to be made oblique with the 
object of preventing post-operative contraction. To support the ureter 
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Fio. 135 . — Plastic Operation for Stricture ok Ureter. 


during the process of suturing, a ureteral catheter or iodoform crayon 
may be used. Poggi, in 1887, and Markoe, ten years later, practised the 
invagination of the upper into the lower end of the divided ureter, or 
end-in-end anastomosis. The operation consists of dilating the vesical 
stump for a distance of half an inch or more. Then a catgut suture armed 
with a needle at each end is passed once through the renal end of the ureter 
and twice through the vesical, the latter from within out. A similar 
suture is then introduced on the op|)osite side. When these sutures are 
tightened, the upper end is naturally drawn into the lower. To facilitate 
the invagination, it may be neciessary, as practised by Robson, to split 
the lower end until after the invagination has been completed. 

Lateral Implantation. — This operation, first devised by Van Hook 
and developed in dogs, gave a great impetus to plastic operations on the 
ureter. For general purposes, it is still the operation of preference. It is 
begun by tying off the distal portion of the ureter a fourth of an inch from 
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its end. An incision twice as long as the ureteral dianieter is next made 
in the axis of this segment, beginning a fourth of an inch below the liga- 
ture. To insure the patency of the ureter, the upper segment is next 
divided or notched for a little more than the fourth of an inch. The 
operation is completed by invaginating the upper into the slit of the lower 
segment by means of sutures somewhat like those described in the opera- 
tion of Poggi. A second row of sutures may be used to strengthen the 
anastomosis. An operation of lateral ureteral antistomosis has been 
performed ex peiirnen tally by Aioiiari. It is the counterpart of the same 
operation on the intestine. 

The choice of method must be made in the individual case, according 
to the condition found. The advantages of invagination and lateral 
implantation lie in the rapidity with which they can be performed. The 
supposed greater dangers of leakage and of contraction after the end-to- 
end anastomosis haxe been shown by Bovee not to 
exist. 

Ureterectomy. lOxcision of the ureter may be par- 
tial or comi)lete; [)rimary or secondary. The partial 
excision of a ureterjil segment, with subsequent anas- 
tomosis and vesical or renal iniplantalion, is pioperly 
termed resection. The chief indications for ureter- 
ectomy are tubercular and chronic ulceration of the 
ureters secondary to disease of the kidney. For 
stiictures or valve formations where the methods con- 
sidered under the treatment of hydronephrosis are not 
jipplicable, resection may be indicated. Pritnary ure- 
terectomy, paitial or complete, is usually done as a 
complement to nephrectomy b}^ the extraperitoneal 
route. In some cases the operation hiis been performed 
by the transi)eritoneal method (Kelly). Secondary 
ureterectomy is, as a rule, performed for the relief of 

- ' ' * i’ICl. lOl>. ■ • L KKXKBU- 

a i)ersistent fistula; after nephrectomy for tubenmlosis anahtomowh. 
or pyone[)hrosis. 

Primary ureterectomy, complete or partial, is perfoi*nied by the retro- 
peritoneal route, the incision l>eing carried downward and forward as 
already indicated. Whenever ])ossil)le, the renal vessels are the first to be 
tied. The delivered kidney is then brought into the wound. Traction 
made upon it exposes the ureter. It is separated from the bed of connec- 
tive tissue in relation with the peritoneum, and in partial ureterectoni}’^ 
is dividc<l after being tied as low down as necessary. If the kidney cannot 
be decreased in size by incision, it may be necessary to remove the kidney 
after a mass ligature has been applied to the pedicle, before sufficient 
room for exposing the ureter can be obtained. The vesical stump should 
l)e treated as the stump after appendectomy, by cauterization or invagina- 
tion. 

The operation of nephro-ureterectomy at one sitting is a very severe 
one, and should not be performed unless the condition of the. patient, as 
the operation progresses, warrants it. 
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A second ureterectomy may be performed when a fistula continues to 
discharge for a number of months, or when , from its appearance, it evidently 
is tuberculous. It is not wise to defer operation too long, since the peri- 
ureteral adhesions make the operation more difficult as time progresses. 



Fkj. 137. — Urktkro-anabtomohis, Invagination Method. 


After ureterectomy, as after nephrectomy, drainage of the wound is 
demanded. 

In rare exceptions, because of adhesions in the pelvis, it may be neces- 
sary to combine the lumbo-abdorninal operation with the vaginal incision 
for the removal of the lower end of the ureter. For this purpose Kelly 
made an opening into the vault of the vagina, guiding the scissors with 




Fi«. 138 . — Van Hook’s Method ok Latkrai. Implantation of the Ureter. 


which it was made with the fingers of the left hand pushed downward 
from the abdominal wound. With a pair of forceps introduced through 
the ^vaginal, opening the stump of the ureter can be drawn through the 
vaginal opening and removed. In whatever way the lower segment of 
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the ureter is removed, there is danger of wounding the uterine artery in 
the female or the vas deferens in the male. 

Ureteral Implantation. — When the course of the urine to the bladder 
is seriously impaired by stricture, fistula, wound of the ureter, or in case 
of exstrophy of the bladder, and in which the repair operations on the 
ureter already described have been misuccessful or inapplicable, implanta- 
tion of the proximal end of the ureter into the bladder, the renal pelvis, 
the opposite ureter, or the intestine may be resorted to. The ideal pro- 
cedures are the implantation of the proximal end of the lower segment 
into the renal pelvis, as in hydronephrosis, and the fixation of the lower 
end into the bladder for wounds or strictures. As a makeshift, rarely to 
be employed, the ureter may be implanted into the vagina, the skin, or 
the intestine. In point of value, implantation into the bladder or into 
the renal pelvis comes first. In valve formations high up and in cases of 



Fir.. 139. — Implantation of Urktkk Into Bladder. 


hydronephrosis, implantation into the renal pelvis lus already considered 
is one of the operations of choice. Where the length of the upper end of 
the ureter permits, vesical implantation or urderocysioslomy is to be per- 
formed. Where deficient length of the proximal ureteral end prevents 
this operation, it may, on experimental grounds, be implanted into the 
ureter of the sound side. The danger of such urctero-ureteral anastomo- 
sis from side to side, by reason of imperfect technic and the danger of 
leakage, may make the removal of the kidney the safer operation, the 
other kidney permitting. 

Ureterocystostomy. — Fixing the ureter into the bladdci* is an opera- 
tion with a large future, since it will probably supplant many of the 
ureteral repair operations for the pelvic portion. It is easier of accom- 
plishment. It is best performed by median laparotomy after the bladder 
has been moderately dist^ided. The ureter is next exposed at the pelvic 
brim. It is well now to pass a thread under it to make traction on the 
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duct. In this way the lower end of the ureter can be brought into view’ 
and the point of the bladder be determined where the implantation is 
to be made. The ureter at its lowest point is next exposed l)y a longitu- 
dinal incision through the peritoneum, a ligature being then passed around 
this point. The ureter is squarely divided after a padded clamp or tem- 
jx)rary ligature has been placed on the proximal segment. A longitudinal 
cut may then be made, iis in the operation of ureteral invagination, to 
se<*iire a larger orifice. An incision is next nuule through the bladder, 
pi*eferably on a metal sound (No. 12 1<\), lus near as may be to the ureteral 
end. It is to be made pix)gressively smaller from the peritoneum, leaving 
it smallest at the mucosa. 

Ureterovesical suture may next be made with the sound introduced 
into the ureter to steady the parts. Interrupted catgut sutures approxi- 



Fig. 140 . — VKWrAL Plication aftkr Urktkral Implantation. 

mating mucosa to mucosa are usetl. When the fixation has been accom- 
plished, the peritoneum is carefully replaced and fixed by suture. The 
sewing of the ureter in the vesical w-all can be more quickly accomplished 
by invaginating it into the vesical opening by means of catgut sutures 
piussed through the meter, through the vesical opening, and out through 
the bladder wall near the margin of the opening in the bladder. When 
the sutures are tightened, the ureter is drawn into the bladder. To 
secure the fixation, plication of the bladder wall may be made as in the 
Witzel operation of gastrostomj". If the ureter is too short for implanta- 
tion and excessive traction would endanger its circulation, the bladder 
may be displaced upward by separating its attachments to the pubic arch. 
Mechanical devices have been introduced to facilitate the operation. The 
button of Boari and the tube of Chalot are among them. They have 
little to recommend them. 
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Uretero-enterostomy — ^Implantation Into the Bowel. — As a resort, 
rarely to be employed, the ureter of one or both sides may be implanted 
into any ixirtion of the intestine. The sigmoid flexure has most fre- 
quently been selected, liut the ascending or descending colon may be 
used. The technical difficulties of the operation are few, but the danger 
from ascending infection of the kidney is very great. The operation has 
l)ecn done most frequently for the relief of exstrophy of the bladder. 
The operation consists of the transperitoneal exposure of the ureter, the 
division of this as low down ius need be, iind the ligation of the distal end. 
The proximal enil is next brought in contact with the internal surface, 
preferably of the colon, and is fixed there l)y a number of sutures. The 
implantation into the intestine is completed as in the operation of vesical 
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imphiiitation. To pre^veiit infeetion, axial implantation has been recom- 
mended by Martin, whereby an inch or more of the ureter is buried in the 
wall of the intestine. Fowler accomplishes tlie same end by establishing 
a permanent valve of intestinal mucosa, which covers the open mouths 
of the ureteis. He also places the ureters for a distance of an inch or 
more in the submucous space of the rectal wall, thereby affording an 
additional safeguard against infe(.‘tion. 
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SURGERY OF THE SUPRARENAL OR ADRENAL GLANDS. 

Anatomy. — ^Thc suprarenal glands, as their name implies, cap the 
upper poles of the kidneys more on their anterior than on their posterior 
surfaces. Behind they rest on the crura of the diaphragm, the right one 
on a slightly higher level than tlie left. The right suprarenal is pyramidal, 
the left, semilunar, in shaf)e. They are both retroperitoneal. The right 
suprarenal is in relationship above with the liver, forming a well-marked 
depression. Its inner border is in contact with the ascending vena cava. 
The left is in relationship with the pancreius and s])leen, forming a portion 
of the bursa omentalis. The gland on section is seen to consist of two 
parts, cortex and medulla, the cortex forming the greater part. The 
cortex is particularly rich in a substance known as protagon, which has 
the same staining reactions Jis fat, differing from it, however, in having a 
double refraction for reflected light. The medulla is formed principally 
of chromophilic cells derived from the sympathetic system. The bloo(l- 
supply is copious from three sources — the aorta, the renal, and the phrenic. 
The nerve plexus is exceedingly rich, derived from the pneumogastric 
and splanchnics through the solar, celiac, and renal plexuses. 

Congenital absence of the suprarenals hiis not been described, 
although one or both may be exceedingly small, in which case their 
function is partly relegated to the sympathetic. The functions of the 
suprarenals, as Crile and others have shown, is to control the tone of 
the vascular system by central action on the vasomotor center, and 
peripheral action on the arterioles. 

Tuberculosis is the most common disease affecting the supra- 
renal grands. In common with other affections of these glands, it gives 
rise to the symptom-complex well known as Addison's disease. The 
principal symptoms are great weakness and emaciation and a severe 
anemia of the secondary type. The attending symptoms of anemia, 
palpitation of the heart, anemic murmurs, and dyspnea are, of course, 
present. Severe gastro-intestinal symptoms, hematemesis, and melena 
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are almost invariably a feature of the disease. The bronzing of the skin 
described by Adtlison as typical of the condition is frequently absent. 

Treatment. — Though not, iis a rule, considered amenable to surgical 
intei-vention, several (;ascs of operation for tuberculosis of the supra- 
renal have been reported. Jonas, Ilelferich, and Heinheim have 
reported successful ciiscs. In Jonas' case the well-marked bronzing of the 
skin disappeared three weeks after operation. 

Suprarenal abscesses, of both traumatic and tuberculous origin, 
have been reported, but the ctises are rare. Embolic abscesses 
occur in the course of general septicopyemia, but do not come within the 
realm of surgical intervention . The symptoms ai*c those of septic infection 
plus the localizing symptoms of pain and tenderness in the epigasti’ic 
and lumbar regions. Ileinhcirn has recently reported abscess of the 
suprarenal successfully opened and drained. If possible, the operation 
should be done extraperitoneally. 

Tumors of the suprarenal, although not common, are oc- 
ctisionally seen ; more often on the post-mortem table than in the oj)erat- 
ing room. The benign tumors most frequently seen are adenomata and 
cystadenomata. These cysts may reach a very large size. The cyst wall 
may be formed by the cortex of the gland. 

Cysts offer the most favorable prognosis for surgical intervention. 
Many cases have been successfully operated on. Among tlicse are the 
cases of Donald, Pawlik, and McCosh. Bier opei*ated on a large blood- 
cyst; the outcome, however, wjis fatal. 

The small adenomata and encapsulated hypemephromata give rise 
to no symptoms. Sarcoma, the most frequent malignant tumor of the 
suprarenal, is encountered in all its varieties. Malignant hypemephro- 
mata are not uncommon and show the same characteristics and rnetiis- 
tases as those occurring in the kidney. Sccurian reports a very interest- 
ing and rare c^ise of myosarcoma operated on with good results. Shilling 
reports a case of endothelioma. Carcinoma is at times seen. A most 
interesting suprarenal tumor is the glioma, very malignant and prolific 
of metastases. According to Kiister, these neophisms are formed from 
rests of the sympathetic cells, which in embryonic life have formed the 
medulla of the sympathetic glands. Histologically, they have the prop- 
erties and the same reactions as the ordinary glioma. They are very 
malignant, growing with great rapidity and giving rise to early and plenti- 
ful metastases. The vena cava and other large veins are soon involved 
in the growth. 

The symptoms of suprarenal tumor are exceedingly obscure, making 
an early diagnosis difficult and at times impossible. Attention may be 
called to the tumor by metjustase^s before localizing symptoms have 
occurred. When bronzing of the skin is present, the diagnosis is, of course, 
simplified. Unfortunately, this symptom is very variable, only occurring 
in a small percentage of cases. 

Holt rejxirts a cjuse of double suprarenal tumor — one of sarcoma, 
one of carcinoma — without bronzing the skin. Israel has pointed out the 
similarity between renal and suprarenal tumors. The suprarenal tumors 
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are even at times attended by hematuria, due to the congestion of the 
kidney from pressure on the vena cava and renal veins. One distinguish- 
ing symptom is the early, severe, and constant pain in the territory of the 
lumbar nerves from the pressui’e of the growing neophism. If stone in 
the kidney can be ruled out by a;-ray, with no tumor evitlent in the lumbar 
region, the presence of suprarenal tumor is very likely. The suprarenal 
tumor differs in position from the renal tumor. When felt at all, it ap- 
pears in the epigastric region, while the lower pole of the downward 
dislocated kidney is apparent below the ribs. In these cases the diagno- 
sis may be made with some degree of jiccuracy. 

Surgical procedures in tumors of the suprarenal have hitherto not 
been attended by brilliant results. The reasons are manifold. The 
diagnosis is often not made before the growth has become wide-spread. 
In other cases tlic tumor has given rise to plentiful mct:ustixscs before 
localizing symptoms have appeared. Owing to the inaccessibility of the 
region and the proximity of the great vessels, the operation is attended 
by great difficulty. Israel concludes from his personal experience that 
t he prognosis is extremely bad. Most of the cases operated on die from the 
immediate effects of the operation. In those cases which recover from 
the operation an early recurrence is almost invariable, 'rhree of Israel’s 
cases, Kiister’s, Kinney\s, Nicola<loni's, and one of Morris’s cases died 
immediately after operation. Mayo Robson’s case survived the opera- 
tion one month, (lusscnbauer’s three months. Morris’s ciisc of hyper- 
nephroma lived eight months and Shilling’s endothelioma succumbed 
after one year. Kelly reports a case of fibrornyxosarcoma as cured; 
how long after operation is not known. 

The operation may be done either by the abdominal or lumbar route. 
The most favoral)lc incision is one extending along the lower border r)f 
the twelfth ril) and forward into the epigastric region. In all cases the 
operation, if possible, should be extraperitoneal. Owing to its involve- 
ment or position, the kidney must in some cases l)e removed. The vena 
cava has been resected. 
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CHAPTER LVII. 


SURGERY OF THE BLADDER. 

By Bransford Lkwis, M.U., 

»T. LOUIS. 

DIAGNOSIS OF GENITO URINARY DISEASES. 

General Remarks. — ^The two steps necessary in arriving at a 
diagnosis of disease are: (1) acquiring the evidence referable to the 
affection; and (2) reaching correct deductions from that evidence. 

By some the chief part of this program is consideretl to be the eliciting 
of an elaborate and systematic history of the case, with the collection of 
all side-lights, o])Scrvations, and impi’essions of the patient. The French 
have been especially diligent in developing the symptomatology of disease 
and bringing to bear on it able scientific analysis. The modern trend, 
however, seems to be away from this direction, placing greater reliance 
on the numerous direct methods of examination that have come into 
vogue. With these at one's disposal, it is probable that the diagnosti- 
cian can, in a few minutes of investigation, acquire more definite and 
material information than he (;an with houi*s of research into a ctise- 
history. 

There are reasons for this, jiside from the materialistic bent of modern 
practice. The prominent symptoms of urinary affections, while strongly 
indicative of disease* at certain |X)ints, are not efficient for differentiating 
between the several forms or kinds of disease that may affect those parts. 
It is a common thing for patients afflic^ted with urinary diseases to relate 
their troubles to one another, with the unvarying conclusion that they 
are suffering from the same complaint, biising it on the common symp- 
tom, for instance, of frecpient urination; whereas the one may be affected 
with tuberculous cystitis, the second with urethral stricture, and a third 
with renal disorder — totally different affections in their pathologic basis. 
Furthermore, investigators are not now satisfied with the simpler diag- 
nosis formerly sought for. A diagnosis of “urethritis" does not suffice: 
one must learn whether — (a) the infection is from gonococci or other 
organisms; (b) what part or parts of the ui-ethra are affected; (c) w^hat 
complications or extensions of the infection exist. With reference 
to prt>static hypertrophy, one must learn — (a) if there is hypertrophy 
present; {b) if it is causing obstruction to urination; (c) the measure 
of such obstruction; (d) the actual form of the prostatic outgrowth or 
enlargement that is causing the obstruction; and (e) the condition of 
the other urinary organs, especially the kidneys. Symptomatology 
makes none of these differentiations; they must be determined by refined 
methods of physical examination. 
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Special Methods of Investigation.— In carrying -tiut the steps 
of physical examination, certain routine methods should be applied. 
In a person complaining of some urinary trouble, after the history is 
obtained and recorded (under some systematized and approved plan), 
the patient is required to remove coat and vest, to lower trousers and 
drawers, presenting a full and unobstructed view of the external genitals, 
and without preliminary cleaning or altering of the local conditions. 
Inspection of the prepuce, the glans penis, and of the meatus is then had, 
with, finally, pressure along the urethra to express any possible content 
through the meatus. In case there is discharge (pus), three specimens of it 
are smeared on glass slides, for staining and microscopic investigation. 
JMore any instrumentation or other procedure is undertaken, the patient 
.is next requested to urinate into two glasses, the first part into gljiss No. 1, 
and the second part into glass No. 2, if possible reserving an ounce or so 
in the bladder for subsequent passage into a third ghxss. The two urines 
just passed are inspected and records are made as to the cloudiness of 
either or both, as to whether they contain shreds or flocculi, and what 
the cloudiness is caused by (whether pus, bacteria, spermatozoa, precipi- 
tated phosphates or urates, or blood-corpuscles). While the urines are 
undergoing sedimentation to determine these points, the patient is 
made to bend over a chair, with his hands resting on its seat. Armed 
with a rubber finger-cot well lubricated with one of the Iceland-moss or 
tragacanth lubricants, the forefinger of the operator is gently introduced 
into the rectum, palmar s\irf ace downward, and the prostate and the seminal 
vesicles are palpated and subsequently stripped or massaged, their size, 
tenderness, an(l other conditions being determined at the same time. 
Drops of mucus or pus oozing from the meatus as a result of these manip- 
ulations are caught on a sterile butter-platter, for microscopic investiga- 
tion, stained and unstained. If no drops appear at the meatus, one is 
still able to obtain the j)roducts expressed from the prostate and vesiedes 
by having the patient pass the small remaining portion of urine into the 
third ghiss; which is also examined by means of centrifuge and micro- 


scope. 

The patient is now ready for instrumental examination. If such a 
step ha(l, however, preceded the ones just described, the prodiads ob- 
tained from the urine, the urethra, prostate, and vesicles would have 
been modified by the instrumentation itself, leading to fallacious con- 
clusions. 


The instruments now selected for examining depend on the object 
of the search. They may l:)e bulb-sounds for the purpose of discovering 
stricture, or endoscopes for localizing urethral evidences, or the stone 
searcher for detecting calculus, a soft-rubber catheter for measuring the 
amount of residual urine present, or the cystoscope for inspection of the 
bladder or differentiation of the urine. 

Needless to say, all measures and precautions conducive to asepsis 
must be observed. Not only must the catheters, endoscopes, etc., be 
clean and free from organisms, but the urethra itself must be cleaned as 
hir as possible of its pathologic discharges and infecting organisms before 
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the introduction of the examining instruments; this by irrigations with 
non-irritating antiseptic solutions. 

Sterilization of Catheters and Sounds.— This is a subject to which 
much attention has been devoted of late years, and repeated experimen- 
tation has done much to solve the questions at issue in a definite and tan- 
gible manner. 

Metal and soft-rubber catheters are relatively easy of sterilization, 
and by the means most convenient and available; that is, by thorough 
cleaning with soap and water and subsequent boiling for from three to 
five minutes. 

While the older makes of silk-web catheteis (ehustic) were not capable 
of being boiled, because of the non-resisting quality of the outer (coating, 
this does not obtain with the better ones of modern make (more especially 
the French), which can be repeatedly boiled without injury. For the 
inferior grade, other means of sterilization must be resorted to, such as 
prolonged saturation with formalin vapor, following their cleansing with 
soap and water. Several forms of retainer's, to be used in connection 
with formalin tablets, are on the market. In order to insure sterilization 
by this method, the catheters must be kept in contact with the vapor 
for at least twenty-four hours. It must be remembered, however, that 
formalin vapor is very irritating to all mucous membranes; also, that 
it is very tenacious to catheters; so that its use in this way must be fol- 
lowed by prolonged rinsing of the catheters in sterile water before intro- 
ducing them. 

Filiform and whalebone bougies may be boiled without injury if 
the lK)iling is not continued too long. 

The lubrication of urethral instruments is a matter of some moment, 
but it does not always receive the attention it deserves. Oily and greasy 
substances have no appiupriate place in this category. Vaselin is an 
al)omination from every point of view. It rapidly injures soft-rubl)er 
or flexible catheters; it does not remain stei'ile or conduce to sterility 
in the urethra. By its non-miscibility with water it defeats cocainization 
of any membranes over whi(*h it has been smeared. It is not efisily 
removed from instruments and renders their cleansing difficult. Small 
pieces of vaselin have dropped off of sounds or catheters into bladders 
and have acted iis nuclei for the formation of concretions. 

The best form of lubricant at the present time is that made with gum 
tragacanth as a base. Such preparations are sold either in wide-mouthed 
bottles or in flexible tubes. They are unirritating, are aseptic and moder- 
ately antiseptic, and are excellent as a lubricant. Casper^ gives the 
following excellent formula: 

Hydrargyri oxidulati 9.246 (gr. iiiss) 

Gfycerini 20.00 (fS vss) 

Tragacanth 3.00 (gr. xlvj) 

Aquae destillati 100.00 (f 5 iij) 

In applying the lubricant to urethral instruments it is not necessary 

to cover them further than the tip and its immediate proximity; but 
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it is highly desirable to lubricate the meatus and the glans around it, 
in order to get the best effect. 

Introduction of Sounds and Catheters.— For the introduction 
of soft-rubber or flexible catheters no special anatomic knowledge is 
necessary. With good preliminary lubrication, the only requirement is 
to keep the penis well extended while feeding the catheter into the urethra, 
in order to avoid any transverse folds of mucous membrane that relaxa- 
tion would make more prominent. When the catheter reaches the bladder, 
that fact is announced by the issuance of urine from its outer end; or, if 
the bladder be empty, a drop or a bubble appearing will have the same 
value. 

For the passage of a metal sound, it must be remembered that the 
urethra has a fixed and a flexible part; that the fixed part is curved, 
the concavity directed upward. While this curve of the fixed portion 
is straightened out by the shaft of the metal sound ajter the latter has 
entered the bladder, and the straightening is then not an uncomfo liable 
condition, it is a further fact that the straightening of this curved part, 
is not so comfortably done if accomplished during the transit of the in- 
strument, lus, for instance, would necessarily be the cfise in passing a 
straight metal sound. That is why it is more agreeable for the male 
patient to take a curved than a straight sound, although it is possil)le 
to introduce the latter, and some operators, indeed, use them regularly. 

Passing the Sound; Catheterization. — Probably more praise, on 
the one hand, and more condemnation, on the other, are connected with 
this maneuver than with any other in this branch of surgery. Patients 
appreciate the gentle, dexterous, and painless introduction of a sound, and 
esteem it more highly, often, than they do much more elaborate manipula- 
tions or ()j)erative work. It is well, therefore, to cultivate the habit of 
delicate urethral manipulation as one of the most valuable possessions of 
the successful surgeon. 

Preliminary to the passage of a sound or catheter, both patient and 
instrument are prepared in oi’der to i-ender the maneuver fis easy and 
comfortable as possible. The patient is directed to lie on his back, the 
whole body relaxed and at ease. A constrained position will add much 
to the discomfort and difficulty experienced. The sound is sterilized, 
warmed, its beak is lubricated, and an additional amount of lubricant 
is smeared over the meatus and adjacent part of the glans. If the opera- 
tor holds the sound in his right hand, he stands on the left side of the 
patient. The left hand supports the penis, retracts the foreskin, and 
opens the meatus. The sound is held lightly in the fingers of the right 
hand (in the position shown in Fig. 142), its shaft horizontal to and in 
the line of the fold of the left groin. The first step consists in drawing 
the penis up over the beak of the sound with the left hand, while the 
right haiul sweeps the shaft or handle across the abdomen to the median 
line, still keeping it horizontal to the skin surface (Fig. 143). l^y this 
time the beak has reached the penoscrotal junction and is entering the 
fixed part of the urethra. Then, and then only, is it proper to begin to 
elevate the shaft. In elevating the shaft the beak is made to describe the 
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arc of a circle, whose concavity is directed toward the pubes; it thus 
follows the cur\^e of the fixed part of the urethra. During the same step 
the handle and shaft are following a circle in the opposite direction, and 
the whole instrument is progressing toward the bladder. As there is a 



Fig. 143.— Sounding of the Urethra (Hyde and Montgomery). 


stumbling-block, the scrotum and testes, meanwhile, resting in the palm 
of the same hand (Fig. 144). This introduces the beak into the mem- 
branous urethra. 

The last stage of the passage of the sound is the depression of the 
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between the thighs as its inner end mounts the upward inclination 
of the prostatic urethra and enters the bladder (Fig. 145). 

Having entered the bladder, the sound may be turned on its own axis, 
the beak sweeping about within the cavity of the viscus. This is satis- 



Fkj. 144. — SotJNDiNtJ OP THE Urkthra (Hyde and MontRomery). 


factory evidence of the entrance of the instrument into the bladder. Tf 
it cannot be done, it means that the beak is still within the fixed part of 
the urethra. 

In cases of prostatic hypertrophy or pathologic narrowing at the 



Fig. 145. — Sounding of the Urethra (Hyde and Montgomery). 


vesical neck it is often necessary to assist the beak in surmounting a 
slight obstruction that comes from the posterior margin of the vesical 
outlet by a maneuver similar to that previously executed for lifting it 
over the triangular ligament; viz., sharply elevating the beak by pressure 
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through the perineum, or even by means of a finger in the rectum. Under 
such circumstances it will be felt to override a slight obstruction and to 
slip into the bladder. 

The withdrawal of the sound is simply the reverse of the steps taken 
in introducing it. The handle is brought up from its position between 
the thighs, is circled toward the patient's head, and then depressed to a 
level with the abdominal surface; which is ac- 
companied by an outward and upward sweep of the 
beak in escaping from the curved, fixed portion. 
After it reaches the pendulous part the sound may be 
lifted out of the remainder of the urethra. 

Bulb-sounds, commonly used for exploring for 
stricture, should not be made to pass into or through 
the compressor urethrae muscle. Tlie muscle is likely 
to grasp them and hold them so tightly as to occa- 
sion injury to that part of the urethra. Steel sounds 
smaller than No. 18 French should not be used ex- 
(;ept by the most experienced and adept, as they are 
liable to puncture the urethral wall and establish a 
false passage, adding a serious complication to wliat 
may be already a difficult situation. Flexible (silk- 
web) bougies or catheters do not involve this danger, 
and may be used to the smallest size. Filiform 
bougies require especial manipulations that are de- 
scribed in the section on Urethral Stricture, p. 539. 

DIAGNOSIS OF VESICAL AFFECTIONS. 

For the diagnosis of vesical conditions and the 
differentiation of the urines coming from the two 
kidneys special instruments and methods are made 
use of, chief among which- arc: The stone searcher, 
the segregator, and the cystos(;ope, used with and 
without catheterization of the ureters. ^ 

The stone-searcher (Fig. 146) is an instrument 
that is valuable, but is far from being infallible. 
When it is introduced into the bladder and obtains 
the click that is both felt and heard by the operator, 
its evidence of the presence of stone is conclusive. 
^'°Sto^nk^karchfr negative evidence is not nearly so valuable; 

WITH Aural Tube, that is, if no click or grating feeling is obtained, 
that does not by any means prove the absence of 
stone. Many instances are on record in which the searcher has failed to 
reveal stone that existed in the bladder, even as multiple (ralculi and of 
considerable size.^*®* 

•A calculus may be encysted in a sacculation of the bladder wall, or 
may be located deeply in the bos fond with a prostatic outgrowth over- 
hanging in such a manner that the beak of the searcher cannot be 
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brought into contact with it, as is well shown in Fig. 147. It is onhj by 
contact that the searcher obtains its positive evidence. Not so with the 
cystoscope; this latter may indicate the presence of stone either by touch 
or by vision, near or at a distance, and its negative evidence is as valuable 
as the positive. A bladder whose entire cavity has undergone inspection 
through a good cystos(Jope without disclosing a stone can be declared free 
from such a body. 

Method of Using the Stone^searcher.— This instrument is 
furnished with an especially short beak, for the purpose of allowing it to 
move and turn easily within the bladder. After fulfilling the require- 
ments of asepsis and antisepsis, by irrigation of bladder and urethra, 
and applying sufficient local anesthesia (after the method described on 
page 286), from six to ten ounces of tepid fluid are introduced into the 
bladder and allowed to remain. The searcher is next inserted and is 
afforded the best opportunity for reaching all parts of the organ by syste- 



Fio. 147. — Enlarord Prostatk Rkndrrinu Stonkb Inaccksbiih.k to Sound, but Evident to 
Rktrobpkctive TJnivkrbal Cybtobcope. 


matic exploration. In every case in which a stone is suspected, but 
fails of detection with the searcher, resort should be had to the cystoscope 
in order to determine the matter. 

Urine Differentiation. — Following the efforts of the profession 
the world over to devise a form of cystoscope that would render cathe- 
terization of the ureter an easy, or at leiist a generally successful, measure 
and bring it within the ability of a large portion of the profession, there 
were presented, in the decade previous to 1900, by Brenner, Nitze, Casper, 
and Albarran, cystoscopes that permitted catheterization by experts in a 
considerable proportion of the cases in which it was essayed (60 or 60 per 
cent.). This, however, was unsatisfactory; it left failure stamped on too 
great a proportion of cases in which it was extremely desirable that the 
urines of the two kidneys be obtained separately. About 1900 a new era 
was entered upon in this field of work: urine segregators were successively 
introduced by Harris, Downes, Luys, and Cathelin; and the invention by 
Koch of the low-tension electric lamp (first applied in the Valentine endo- 
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scope) led to a revolution in cystoscopes that has rendered them enor- 
mously more practical and useful to the profession, simplifying cystoscopy 
and generalizing catheterization to a like degree. 

The use of segregators, because of their apparent simplicity and ease 
of application, rapidly acquired a considerable vogue with the piofession, 
who were able to apply them, in a way, at least, when they were not 
able to catheterize ureters. But since 1905 there has been a marked 
reaction from this position; and eveti the gentlemen whose ingenuity 
developed the segregators have shown a tendency to abandon them in 
favor of the more reliable method of catheterization. 

Experience has shown that the usefulness of segregators is restricted 
to those cases in which catheterization cannot be applied, for one rejison 
or another; and even then their findings cannot be given absolute credence. 
Illustrative of this unreliability, may be mentioned the instance in which 
Kuemmel®® used segregation on a woman on whom nephrectomy had 



previously been done on the right side, and yet in the test the only urine 
that was obtained came from the right side. If one should obtain tuber- 
culous urine with the segregator from one side, he would then be unable 
to say, without further research, whether it had come from — (a) the bladder ; 
(b) the ureter; or (c) the pelvis or kidney of that side. Asymmetry in 
the location of ureteral orifices in the bladder is so frequent as to preclude 
reliability of results from segregation. 

Segregators and Their Application. — The segregator of Harris 
(Fig. 148) was the first in the field, that of Downes coming next and being 
of somewhat simpler construction. For drainage of the urine from the 
bladder the latter depends on siphonage only, omitting the suction appa- 
ratus of Harris ; aside from which the instruments do not differ materially. 
The tubes through which the urine drainage is eflfeerted are bound together 
for the most of their length, but are free at ea(;h extremity. They are 
capable of being rotated on their axis, which permits their being brought 
together as one catheter, for introduction into the bladder, and then sepa- 
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rated, giving space for the erection of the water-shed between them, 
leaving a receptacle on each side from which to drain the individual urines. 



Fiq. 150. — Schlaointwkit’8 Retrograde Cystoscope, 

1, lens within the shaft, giving right-angle view. Fig. 2, lens emerging, giving partial retro- 
spective view. Fig. 3, full retrospective view. 


tractions or spasms; and artificial hemorrhage must be avoided. As 
the segregator must remain within the bladder during the time that urine 
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drainage is being effected, some form of anesthesia is required. That 
described on page 286 will usually be found sufficient. 

After irrigating the whole urethra and bladder, two ounces of adrenalin 
solution, 1 : 5000, are placed in the bladder for a few minutes. With the 
patient on his back and relaxed, the double tube is introduced, separated, 
and rotated, as previously mentioned; to it is attached the fulcnim sup- 
port, which is subsequently joined to the rectal lever that is now inserted. 

With the latter adjusted in such a way as 
to se(iure considerable elevation of the 
posterior wall of the bladder between the 
inner ends of the catheters, its purpose is 
accomplished. A final washing of the 
bladder precedes the attachment of small 
rubber tubes to the outer ends of the 
catheters, leading into the respective urine 
bottles. The apparatus is left thus for 
thirty minutes, in order to obtain the re- 
quire amount of urine for investigation. 

The Cathelin segregator utilizes a mov- 
able, elastic diaphragm to make a vertical 
division of the bladder into two cavities. 
This diaphragm, in order to be efficient, 
must be close fitting in its (lontact with the 
bladder wall; any break in such contact 
would defeat segregation. It is readily 
seen, then, that such an interference is 
liable to be frequently met with, whether 
from irregularities in the bladder wall 
itself, from prostatic outgrowths, bladder 
contractions or peristalsis, or inaccuracy 
of adjustment of the instrument. Blad- 
ders are not inclined to be submissive to 
abnormal distention, such as this, for thirty 
minutes at a time. In contrast to this, 
it may be mentioned that when ureteral 
drainage is effected through catheteriza- 
tion, the cystoscope is taken out of the 
bladder immediately after the cathetera 
are inserted, pennitting the drainage to 
go on with nothing but the small catheters 
retained; and these are seldom, if ever, complained of, even by the most 
sensitive patient. Some ureter catheters have been retained for days at 
a time, without injury. 

Cystoscopes and Cystoscopy. — Modem cystoscopy had its beginning 
in the instruments of Max Nitze and Joseph I-eiter in 1875-80.®® While, 
previous to that period, commendable efforts at inspection of the bladder 
had been made from time to time, the cystoscopes mentioned were 
the first to provide for practical accomplishment of that difficult object. 
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Since then, under the leadership of Nitze, the work has been prosecuted 
with tireless energy; and although the stamp of the parent stock is still 
evident, there has been evolution from the cumbersome and complicated 
instruments of large caliber, hot lamps, and unreliable cooling apparatus. 



Fio. 152 . — ^Brennkr’s Cystoscope (Sinoi.e (Uthkterizino, Direct Method, Lens and Water 

Medium). 

a, a, Ureter catheter; b, cock; c. obturator. 


to the light and graceful ones of precision and wide application of the 
present day; provided with brilliant lamps that do not get hot and means 
for maintaining a clear field for observation and work. 

Modern (jystoscopes have certain general features in common, and 
also points of essential differen(*e. They 
are intended to fulfil different purposes: 
some for observation of the bladder 
merely; others for catheterization of the 
ureters; and still others for the pur- 
pose of operating within the bladder 
and ureters. Some are used with air 
as a distending medium, while others 
are used only with water for that purpose. 

Of the various (jystoscopcs on the 
market at the present time, the most 
Iirominent are those made under the 
names of Nitze, lirenner, Casper,^ Albarran, Tilden Brown/^ Bierhoff,** 
and Bransford Lewis.®* Without going into detailed descriptions 
of these, their principal features may be mentioned. 



Fig. 1.53. — Albarran ’» Lever for Ele- 
vating Ureter Catheter. 




Fig. 154. — Bierhoff's Cathbterihng Ctstobcope. 


The several models of Nitze furnish admirable means for observation, 
for ureteral catheterization, and for operating within the bladder The 
instruments of Casper, Albarran, Brenner, and Bierhoff (Figs. 152-154) (the 
latter being purely a modification of Nitze^s) aim especially at catheteriza- 
tion, but also afford fairly good views of certain parts of the bladder. 
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The scope of their field of observation is limited by the fact that they 
supply views from the concavity of the instrument or the convexity only, 



Fig. 157. — Rkjiit-anglk and Rktrobpection Tklekcopk for Universal Cystorcope. 


lioth of these instruments provide for catheterization. The Universal 
of Lewis fulfils the following specific objects : (1) Direct, forwarti 



Fio. 158. — Obturator for Universal Cystoscopk. 


view; (2) double catheterization by the direct method; (3) right- 
an&rle view: ( 4 ) retrosne(»tive view: ( 5 ) double catheterization bv the 
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indirect method; (6) irrigation of the bladder for removal of blood and 
pus during manipulation, maintaining a clear field, and regulating the 
quantity of distending fluid (water). 

Air cystoscopes are simpler in construction than those mentioned; 
they are without lenses, afford a very much smaller field of observation, 
and the chief advantage pertaining to them is that of permitting the 
operator to work notwithstanding 
fairly active bleeding into the 
bladder at the same time. Lens 
instruments are used with water- 
distention, a more comf()rtal)le 
and natural medium than air. 

They afford a much larger field 
of vision and better views within 
the bladder; and when provided 
with means for taking (are of 
hemorrhage, are to be preferred 
to air instruments. 

Technic of Cystoscopy. — 

Tliere are certain preliminary recpiirements common to the use of all 
cystoscopes. Sufficient deadening of the sensibility of bladder and 
urethra must be secured in order to effect easy or satisfactory manipula- 
tion. As to whether an anesthetic is necessary depends largely on the 
sensitiveness of these organs. In many, the whole procedure is carried 
out with a surprising lack of complaint from the patient. In most 
cases, however, either locMil or general anesthesia must be providc^d. 





Fid. 160 . — Rransfohd Lkwib Double Male Ureter Cyhtoscope (Air Distention). 


The bladder must be well cleansed, freeing it of mucus, pus, or blood 
that would cloud the distending fluid and obs(;ure the vision. This 
preliminary washing is done through a soft-rubber catheter, following 
which the anesthetic is applied and clear fluid is injected and allowed to 
^remain in the bladder, to serve as the distending medium. With the 
Tilden Brown or the Bransford I^ewis cystoscopes, the washing may be 
done through the sheath of the instrument, which carries a large, full 
stream back and forth; and no time need be lost in inserting the catheter- 
izing telescope through the sheath after the cleansing is effected. 

* Plans and specifications completed, but delayed in execution. 
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A sufficient quantity of fluid must be introduced to afford working 
space for the cystoscope. l^ess than three ounces in the bladder is im- 
practicable; from five to ten ounces is serviceable; while some very 
atonic bladders are best examined when containing even more than that. 
Bladders that are contracted or intolerant of sufficient fluid are rendered 
more tractable by elevating the pelvis (semi-Trendelenburg posture), 
which removes the pressure from the neck, the tenderest part. 

Anesthesia , — It is only in a few exceptional cases that general anes-* 
thesia is required, some form of local anesthesia amply sufficing for the 



FifJ. IHl. — Position for Cystoscopy ani> Cathetkrization of the Ureters. The Bhans- 
FORiJ Lewis (h'sToscoric Table. 


remainder, with the exception of the few in which no anesthetic at all is 
necessary. 

The posterior urethra and the vesical neck are the points requiring 
the anesthetic influence, the anterior urethra and bladder wall in general 
requiring none at all. 

The favored mode of securing this effect has been that of depositing 
20 or 30 minims of a 4 per cent, solution of cocain in the posterior 
urethra, after emptying the bladder of all contents. The solution thus 
deposited is not inclined to remain in the posterior urethra, but under the 
influence of the muscular apparatus surrounding the canal passes back 
into the bladder and soon mixes with the urine as it comes from the 
ureters. It is thereby diluted, and its effect is transient. While this 
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method is serviceable to a degree in patients not extr&nely sensitive, 
it is not satisfactory where there is a state of inflammation and super- 
sensitiveness; to meet which conditions I some years ago devised and 
have been using with much satisfaction the urethral tablet depositor®^ 



Fig. 162. — ^The Branaford Lewis Urethral Tablet Depositor. 


depicted in Fig. 162 . With this instrument tablets of cither cocain or 
alypin or novocain (one-half to one grain each) are deposited well within 
the posterior urethra, are allowed to rest there for a minute until macerated, 
and then, by t,o-and-fro movements of the depositor, are siiread over the 
membrane in that neighborhood. A thick 


smear and confined application of the drug 
result from this mode of using it, and the 
effect is much more serviceable and lasting. 

Since the posterior urethra and bladder pos- ^T|| |g]H|SP** 
sess little absorptive power, there is little iWiM L 

likelihood of observing toxic effect from this J ||HV J 

procedure, even where two or three grains of f i HI / 

cocain are used. Alypin and novocain are \ 
considerably less toxic than is cocain, and are \ i HH 

almost equally as effective. ) t:. 

Loss of sensitiveness of the vesical ne(;k 
may be tested by further manipulation of ^ 
the depositor; which, when attained, is fol- . 
lowed by filling of the bladder with clear fluid |f /Stim 

and the introduction of the cystoscope. j) 

The light having previously been tested 11 ® 

and adjusted, is now turned on and a pre- H f i 
liminary survey of the field is taken. Sup- II 
posing the cystoscope to be of the Nitze D 
type (the lens on the concavity), the beak is " 

at firet pointed toward the front wall of the i63.-"g™” Ckbknt re- 
bladder. As the operator wishes to pursue nvcKn and controller. 
his investigation he turns the instrument on 

Its axis, bringing into view in succession the lateral wall, one of the ureters, 
the trigone and bas fond, the other ureter, and then the opposite lateral 
yall. Only a part of the posterior wall comes into view with this form of 
instrument; so that, in order to obtain a complete view of the posterior 


Fio. 163 . — “Gem” Cgrrent Re- 
ducer AND Controller. 
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wall, it is necessary to withdraw this one and introduce one giving a 
straight or direct view, from the heel (the Brenner type). In working with 
the Ikown or my own universal model, the sheath is not withdrawn, 
the excliange of views being made by the successive introduction of the 
telescopes supplying the several views. The sheath also serves as a full- 
sized catheter, furnishing means for ready change of the fluid or regulation 
of its quantity, through the cocks at the sides of the sheath. This also 
permits the displacement, by a forcible stream of water, of flakes and 
shreds of muco-pus that often float in the fluid and obscure tlie vision. 
In one instance observed by myself heavy flakes of rnuco-pus hung 
in a vcil-likc manner from the walls of a can(‘erous bladder, and would 
have wholly defeated the investigation had not advantage been taken to 
wash them out of the way, in the manner mentioned, after whi(di a beauti- 
ful view was obtainal. 

Catheterization of 
the Ureters. — Prac- 
tically all modern cathc- 
terizing cyst os copes 
provide for double 
catheterization at the 
same sitting, either by 
two catheter-channels, 
or a single (hanncl with 
a removable slide (Pas- 
per) which permits a 
second catheter to fol- 
low the first after the 
first is dislodged from 
the channel. Provision 
for double synchronous 
catheterization is abso- 
lutely essential. 

With the cystoscope 
in place, the light turned 
on, and the ureteral catheters lying well within their (‘hanncl or channels, 
according to the parti(?ular instrument in use, search is made for one of the 
ureteral openings. They are to be found at the upper angles of the trigone, 
about three-quarters of an inch from the median line, and about an inch 
from the inner extremity of the urethra. They are to be recognized as 
small slits or dimples in the membrane, |X)ssibly on the apex of a little 
papilla; and their recognition is confirmecl by observing the issuance from 
them, at short intervals, of jets of urine that swirl in the surrounding fluid 
in a characteristic manner. If this urine is tinged with blood or pus, or 
artificially, by previous hypodermic injection of indigo-carmin solution, 
it is even more readily recognized. The openings of the ureters are not 
always placed at the same location, nor are they always symmetrically 
located; one may be quite near the median line, the other at a consider- 
ably greater distance from it. Peristaltic movements either of the blad- 



Fuj. I(i4. - Showinmi thk Short Distanck Bkii>oki> by thk 
Cathktkk in thk Direct Method. Umvkrhai.Cyhtobcope. 
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der or of the intestines behind it produce changes in their location and 
relationship, even in the same individual. 

Inflammatory conditions of the bladder-membrane often increase the 
difficulty of detecting the ureteral openings, by adding to the number of 
dimples and depressions that resemble the openings, or by sinking the 
real opening into the edematous membrane in such a way that it is not 
easily recognized. Hut experience and practice will remove much of 
this difficulty. 

A ureteral opening having been detected, the (jystoscope is brought as 
near as may be to it, the catheter is aimed at and pushed into it, then 
gradually threaded up the ureter as far as appears desiral)le. If it is de- 
sired only to draw urine from that kidney, the insertion of the catheter 
four or five incJieswill be sufficient; but if it is desired to explore the ureter 
for stone or stricture, the catheter is passed eight or nine inches after it 
enters the opening. 



Fig. 165. — Uukter Catiiktkrization ry thk Dirkct Mkthod, Ordinary Conditionh; Short 

DiSTANCK to MK BRlD(iKI>. 


Having finished with that side, the cystoscope is turned to the other 
ureter opening and the same procedure is (arriecl out. Before withdraw- 
ing tiic cystoscope it is usually advisable to allow some of the fluid to 
escape from the bladder, rendering the patient more comfortalile while 
tlie catheters are draining during the next half-hour or more; this is done 
by opening the drainage co(hs of the cystoscoiie. 

The cystoscope lamp having been extinguished, the instrument is 
carefully withdrawn from the bladder, the catheters at the same time being 
fed into the instrument and remaining in their same position within the 
ureters. Jerky movements of catheters at this point are liable to cause 
die appearance of blood-cells in the urine subsequently drained through 
diem. If carefully executed, no difficulty should be met with in this proce- 
lure. 

The outer ends of the catheters are next wiped wdth moist, aseptic 
auze, and after the first few drops of urine are thrown aside one catheter 
hat from the right ureter) is led into a sterile test-tube or bottle, marked 
? while the other drains into a tube marked L. In order to be doubly 
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sure of preventing confusion of the two sides (a matter that is all-impor- 
tant) it is well to have the catheters of different colors, a light-colored one 
for the left, and a red or dark-colored one for the right. 

Two to four drams of urine thus drained are usually sufficient to make 
the required examinations, both microscopic and chemical. Gravity 
beads are used for taking the weight. If there is such an amount of red 
blood as to dominate the field of a microscope-slide, it may be caused to 
disappear by adding a few drops of acetic acid, leaving a clear view of 
pus, epithelia, or casts. 

Ureter Catheterization in the Female. — The female bladder usually 
presents less difficulty with respect to ureter catheterization than the 
male, because of the shorter length of urethra, and the lessened resistance 
offered the distending medium, whether air or water. It has been on 
this account that the Kelly-Pawlik method has attained such popularity 
for women, while it was inexpedient in men. By supplying sufficient 
pelvic elevation, in women, either in the dorsal or the knee-breast position, 
the bladder tends to dilate from atmospheric pressure alone, without the 
forced distention from air or water within. While this is the case with 



Fio. 166. — ^Bransford Lrwis Doublb Female Ureter Cybtoacope (Air Distention). 



most women, it is a further fact that in certain ones the Trendelenburg 
posture does not suffice to secure the dilatation, and forced distention is 
required — easily furnished in the newer air instruments by means of the 
rubber bulb apparatus. The author’s air cystoscope for women (Figs. 166 
and 167) is thus equipped, besides adding the following features to the Kelly 
model of bladder speculum: A cold electric lamp, placed in the beak, 
affording ample, steady, and complete illumination of the field of observa- 
tion and work; two tubes on the lower wall of the cystoscope, for conduct- 
ing the two ureter catheters and giving easy control over them, and doing 
away with the necessity of employing metal catheters, which are less 
safe and less comfortable to the patient. A slightly magnifying window 
sharpens the image observed and retains the air that is pumped in, in 
certain cases. With this form of cystoscope it is unnecessary to employ 
one of such great caliber that preliminary dilatation of the urethra with 
graduated dilators is required. Caliber 26, French, affords an ample 
field for catheterization and ordinary purposes of cystoscopy. Tiocal 
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anesthesia is provided in the same manner as already described, by means 
of the tablet depositor (page 287). 

If a lens cystoscope be used, the technic does not differ essentially 
from that employed for the male. 

Cystoscopy with Air-distention. — As previously remarked, the chief 


advantage derived from the 
air-cystoscope is the ability it 
furnishes to the operator to 
work in the bladder or ure- 
ter notwithstanding quite ac- 
tive bleeding into the bladder. 
The blood is taken care of by 
dropping the patient into the 
extreme Trendelenburg pos- 
ture, which allows the blood 
to gravitate to the vault of 
the bladder, away from the 
operative field. This work re- 
lates to intravesical and intra- 
ureteral manipulations, in- 
cluding catheterization. 

Through the author's 
operative cystoscope (Fig. 
168), and with the aid of the 
several appurtenances per- 
taining thereto, foreign bodies 
and small calculi may be 
grasped and removed, ap- 
plications may be made to 
the bladder wall with a swab, 
and galvanocauterization ef- 
fected. The field of intra- 
ureteral work within the 
sphere of this instrument 
embraces the dilating or in- 
cision of the ureteral orifice, 
sounding of the ureter for 
stone, and removal of a stone 
from the lower end of the 
ureter.®^ 



Since air is an unnatural 
and less comfortable medium 


Fio. 167. — Female Urrtkr-cystoscopk (Air) ae In 

TRODUCKO AND DEFLECTED FOR CaTHKTKRIZATIO: 

OF Ureter. 


for contact with the bladder 


membrane than water, a more pronounced anesthetic effect is desirable 
here. It is furnished in the same manner, by means of the tablet deposi- 
tor. The bladder being emptied of all contents, the cystoscope introduced , 
the obturator withdrawn, the patient is lowered into the Trendelenburg 
posture. The bulb-aspirator is used to pump out the little urine that may 
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have collected in the mean time. The light is turned on and the ocular 
window placed in its position. An assistant keeps up moderate, gentle in- 
flation of the bladder through the double-bulb air-pump, using warmed, 
sterile air for the purpose. When it is desired to make use of any of the 



MO 


Fia , 168. — The Bransforu Lewi« Operative Cystoscope and Appurtenances Pertaining 

Thereto. 





dilators, forceps, etc., a perforated window is usal instead of the plain one, 
which permits the operator to manipulate while within the dire(;t field 
of his vision, and also to maintain sufficient air in the bladder for dis- 
tention (this with continued attention from the assistant). Catheteriza- 
tion and sounding are effei^ted 
through the conducting tube 
that passes through the per- 
forate window, in this instru- 
ment. 

Difficulties and impedi- 
ments io cystoscopy and cathe- 
terization of the ureters arc 
many and are sometimes dis- 
couraging. The procedures 
are of a delicate nature, re- 
quiring much practice and 
adaptibility to that kind of 
work. Considerable assist- 
ance may be derived from 
Fio. 169 .— Bladder Phantom. practice with a phantom Or 

imitation bladder (Fig. 169). 

Of the difficultias met with, those coming from insufficient anesthesia 
are probably the most frequent, consisting of bladder contractions and 
resistance, and manifestations of pain on the part of the patient. Insuffi- 
cient working-space, from lack of bladder capacity or too little fluid intro- 
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duced; free bleeding from the posterior urethra, bladder, or ureters; dis- 
placed or obscured ureteral openings; vesical tumors, or intravesical pros- 
tatic lobes; strictured urethra, strictured ureters or those obstructed by 
calculi; ‘^precipitate'^ bladder or deep bas fond, as indicated in Fig. 170, 
are some of the causes of difficulty in connection with cystoscopy or 
catheterization. If it is found that sufficient local anesthesia is not 
attainable by the method already advised, general anesthesia may be 
employed or spinal anesthesia may be substituted, three-fourths to one- 
half grain of alypin being injected into the subarachnoid space for that 
purpose. All difficulties must be met with intelligent appreciation and 
appropriate action as they are encjountered. 



Fia. 170. — Phiscipitatk Bladder; Urktkhs Inacckssirlk to Direct Method ok Cathkterika- 
tion; Indirect Method in Use. 


MALFORMATIONS OF THE BLADDER. 

Absence of the Bladder. — In certain individuals the bladder is 
congenitally absent, the ureters then opening into the urethra, the vagina, 
or the rectum. This condition is rare. Its indications for correction 
are largely met by the wearing of a rubber urinal; but there is little pros- 
pect of reclamation to the normal by operative measures, as in such in- 
stances the accompanying malformations are so great as to dwarf the 
urgency of relief from this condition. 

Supernumerary or multiple bladder is another rare congenital 
anomaly. It is sometime^s confused with congenital diverticula of the organ. 
Supernumerary bladder occurs in connection with reduplication of other 
pelvic organs, such as double penis, vagina, etc., and is but a phase of 
general congenital anomaly. It requires no especial operative attention. 

Diverticula or sacculations of the bladder are both congen- 
ital and acquired. The former are incidental to congenital lapses, such 
as patent urachus, while acquired diverticula are almost invariably asso- 
ciated with and secondary to some obstructive condition that interferes 
with the outflow of urine from the bladder. 

The congenital variety are usually not troublesome on their own 
account, and unless observed in the course of a cystoscopic examination 
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for some other condition, may go undiscovered until disclosed by post- 
mortem examination. The acquired variety, however, are not prone to 
lead such an innocuous existence. Both through associated conditions, 
to which they are due, and because of their own possibilities for evil, the 
individual in whom they occur may be subject to inveterate suffering. 


The typical diverticulum of this 



Fia. 171. — ^Photocjraphic Cybtoscopio Vikw 
OF THK UrKTKR RlIHiK AND PaPILLA, WITH 
TUP. UrUTKR OpKNINO SlTUATKU ON THK 

Apkx ok THK Papilla (Nitze). 


kind (acquired) begins as a small 



Flo. 172. — Showino thk Urktkr Opknini; 
Without Ridok or Papilla; Markkd 
Vascularity (both Artkrial and Vkn- 
ous) ok THK Adjacknt Mkmhrank (Nitze). 


herniated protrusion* of vesical mucous membrane between the meshes 
of muscular fibers of the bladder wall. The detrusive pressure of the 
obstructed, forcibly contracting bladder meets with the counterpressure 
of the contained urine, starting the hernia of mucous membrane. Repeti- 
tions of this effect eventuate in a sacculation of membrane, small at its 
neck, but possibly as large as a walnut or larger, as it protrudes from the 




Fio. 173.--Uric Stonks in thk Bladder (Nitze). 

A, Large, oval uric stone in the bladder ; B, showing posterior middle lobe of prostate and two 
uric stones lying in the bas fond. 


bladder wall. It may or may not be covered by peritoneum, according to 
the location where it is attached. 

With the urine clear and sterile, in such a case, there may be no local 
or systemic reaction, but once infection has entered, conditions are 
materially changed. The sacculus, having no power to drain or empty 
itself, retains decomposed urine indefinitely, undergoes chronic infective 
inflammation, and perpetuates the cystitis that ensues. Conditions thus 
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established are favorable for the development of calculus within the diver- 
ticulum; and at the same time its inclosure within such a cavity makes it 
especially difficult of detection by means of the instrument usually em- 
ployed for determining the presence of calculus, the stone-searcher. The 



Fio. 174. — CoNCiKNiTAL Diverticulum in the Fio, 175. — Dilated Ureter and Ureteral 
Bladder Wall (Nitze). Openino (Fenwick). 

The Bmouth round edfgefl, ua well as the 
bottom of the cavity, are plainly evident, as 

distinguished from the uctiuired foriii of diver- CystOSCOpe IS tllC meailS, p(ir CXCel- 
ticula; no other sacculations appear in the , 

wall of the biatider. fencc, for disclosing both sacculatioD 

and stone (Figs. 17:5, 175). 

It is common to observe sacculations of variable number and size in 
making cystoscopic investigation of prostatic casas. 

Although there is little contractility in the walls of diverticula, which 
practically consist of nothing but overstretched mu(?ous membrane, still, 
when the obstructive condition that has caused it is removed, gradual 
shrinking or even disappearance of the sac- 


culation often ensues. A very large diver- 
ticulum that had probably existed for a 
number of years, in a case under my own 
observation, was seen to follow this course 
after the removal of neurotic obstniction 
at the vesical neck. 

Treatment of sacculated bladder may re- 
late to either palliative or radical measures. 
The palliative consist in regular, periodic 
catheterization, or even the retained cathe- 
ter, for the purpose of preventing any ac- 
cumulation of urine that might contribute 
to further stret(*hiiig of the bladder walls; 
gentle irrigation of the organ with antiseptic 
and tonic fluids; the use of vibratory and 
other abdominal massage; Faradic elec- 
tricity; strychnin internally; reconstruction 
of the general health. 



Fifj. 17H. -Lime Oxalate Stone 

PllOJKCTINCl FROM UrETERAL 

Openinc! (Fenwick). 

Note. — This w’ould be favor- 
able for removal thrmigh the oper- 
ative cystoscope by means of the 
forceps, possibly with preliminary 
incision or dilatation of the orifice 
with the appropriate ureter instru- 
ments. 


The more radical measures relate, first, to the removal of any possible 
obstruction to the escape of urine from the bladder or urethra; and, 
second, the obliteration or removal of the diverticulum itself in case that 
becomes necessary. 
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While it is possible, in a few cases of sacculation, to incise the orifice 
and release pent-up fluid or a stone contained therein, at the same time 
establishing free communication between the cavity of the bladder and 
that of the diverticulum, the usefulness of this procedure will doubtless 
prove limited. Complete excision of the sac, with closure of the resulting 
aperture through the wall of the bladder, offers the only hope of reclama- 
tion in severe cases. This method has been suc(;essfully executed in nine 
instances, so far, with improvement or recovery in all but one of the cases. 
The operators were: Pean,*® Czerny,'® Riedel,®® Pagenstecher,®® von Eisels- 
berg,"® Young,'®® Wagner."® 

The cases embraced both the acquired and congenital forms of diver- 
ticula. In brief, the operation consists in gaining access to the diverti- 
culum through a suprapubic incision, from the outside of the bladder and 
extraperitoneally, if possible, or from the inside of the bladder if neces- 
sary. In the former case the sacculation is definitely outlined, is excised 
by a circular incision passing through all coats of the organ, and the re- 
sulting opening is closed by purse-string or interrupted chromicized catgut 
sutures, the edges of the mucous membrane being turned in to contribute 
to security of closure. If it be found necessary to work from within the 
bladder, as may happen when the sacculation is attached to the posterior 
wall, access is obtained by first opening through the anterior w^all, after 
which the mucous membrane is severed at the margin of the saccular 
orifice and dissected from the underlying tissues; this paves the way to 
closure of the resulting opening in the vesical wall in the manner before 
mentioned, and also to the filling by granulation of the spacje behind the 
bladder, previously occupied by the tumor. Outside drainage of this cavity 
may or may not be required. Drainage of the bladder is effected either by 
catheter retained in the urethra or through the suprapubic w’^ound, or both. 

Hypertrophy of -the bladder is a condition secondary to some 
other lesion, either obstructive or irritative. The obstructive lesion calls 
for gradually increasing expulsive efforts on the part of the detrusor 
muscles to evacuate the organ, and thereby excites increased growth and 
strength of the muscular structure of the bladder. The irritative lesion 
(stone, tumor, or infection) excites the organ not so much to exaggerated 
effort as it does to frequent repetition of the effort, muscular overgrowth 
being the result. This form is often accompanied by shrinkage in the 
general size of the bladder and decrease in its capacity, and is termed 
concentric hypertrophy; while the obstructive form as often results in wide 
dilatation of the organ, notwithstanding the increase of muscular tissue 
supplied, to which condition the term eccentric hypertrophy is given. 
With the gradual development and increase of the obstructive effect and 
overpowering of the muscular tone of the bladder, eccentric hypertrophy 
gradually merges into an atonic condition that renders it incapable of 
exerting sufficient expulsive force to empty the bladder; a certain amount 
of ‘'residual urine,'^ as it is termed, is then left in the bladder after each 
urination. This varies in amount from a few ounces to one or two pints 
or more (see Retention of Urine, p. 299). With concentric hypertrophy 
there is usually no residual urine, save in the instances in which the 
irritative factor becomes obstructive also. 
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The overgrowth of muscular structure shows itself not only in thicken- 
ing of the wall of the bladder as a whole, but also in the numerous bands of 
muscular fibers that criss-cross the inner walls in every direction; that 
might aptly be called columnae vesi(!ae, in imitation of the term applied 
to the interior of the hypertrophied heart. 

in the interspaces between such bands of muscles unresisting spaces 
arc left that receive the counterpressure of the urine at each expulsive 
effort; gradually these dilate and form pockets, small for a time, but 
finally growing into sacculi or diverticula, with the continuation of the 
obstruction and backwani pressure. 

The two forms of hypertrophy described above usually require differ- 
ent measures for their relief : removal of the obstruction, for the eccentric 
form, and removal of the source of irritation, for the concentric. 

Urethral stricture and prostati(; hypertrophy are the most frequent 



Fio. 177. — ^Man and Wifk, SuBJKcra op Exstrophy of the Bladder. 


causes for the first-mentioned, while calculus is the most frequent cause 
for the latter. 

Both conditions may or may not be amenable to restoration on the 
adoption of the required measures. A ‘Milated^^ bladder may contract 
to a surprising degree after prostatectomy, even though it appeared to be 
hopelessly atonic; while a “ contracted'' bladder may need not only the dis- 
sipation of a chronic infection, but may have to be brought up to its former 
capacity and tolerance of fluid by repeated stretching and irrigation. 

Atrophy of the bladder is observed when the reservoir function 
of the organ is done away with by continuous abnormal escape of the urine 
as fast as it enters; as, for instance, in the presence of vesical fistula 
that keeps » the bladder constantly drained and unable to fulfil the office 
for which it was created. Its elasticity, dilatability, and contractility 
are all disposed of under such circumstances, leaving it an inert sac with 
thinned walls and but little muscnilar structure. 
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Exstrophy of the Bladder. — A congenital deformity of compara- 
tive frequency is that of exstrophy of the bladder, in which, in the course 
of fetal development, there is failure of union anteriorly between the two 
lateral halves of the bladder and of all in front of it, including the abdo- 
minal wall, the pubic symphysis, and the roof of the urethra; the resulting 
space is filled in by the posterior wall of the bladder and the floor of the 
urethra. This part of the genito-urinary tract, in other words, lacks the 
^^roof” that would naturally have been formed by the union of their 
lateral halves anteriorl 3 \ It is a condition of extreme epispadias. 

The condition that results is deplorable (Fig. 177). The reddened and 
irritated mucous membrane of the bladder, insteatl of receiving the support 
and protection naturally given it, protrudes awkwardly, in a location in 
which it is constantly exposed to contact with clothing; the neighboring 
parts are unceasingly bathed in scalding urine that issues from the exposed 
mouths of the ureters; and the urinous odor that envelops the patient 
is hardly less disagreeable to him than to those who must associate with him. 

The penis is rudimentary and undeveloped, and the largest service 
to be expected of it is that of acting as a gutter for guiding the urine into a 
rubber urinal strapped to the thigh of the patient. Anomalies of the 
testes often coexist. 

In women the exstrophic condition is similar, there being no covering 
for the bladder or the urethra, and a wide space intervenes between the 
ends of the pubic bones where the symphysis should be (Fig. 177). 

Naturally, inexhaustible efforts have been expended in the laudable 
endeavor to correct such wret(*hedness and reclaim such sufferers to com- 
fortable existence; but only partial success has crowned the endeavor. 

Plastic methods of operation have, in many instancies, attained the 
immediate purpose for which they were designed. By newly formed 
flaps, artfully obtained from adjacent strucitures, they have secured 
covering for the protruding bladder; they have succe^ed in forming 
a receptacle, instead of the bulging tumor; but, one and all, they have 
failed to establish a sphincter to fulfil the retentive function that is requisite 
to answer the needs of a urinary reservoir. All such autoplastic methcxls 
are doomed to defeiit at the outset. Even those that go farthast toward 
making a closed cavity are still farthest from securing relief to the patient, 
as it has been found that in just such instances decomposition of urine, 
deposition of phosphatic material and irritating substancas on the inner 
surfaces of suc?h rec^eptacles have been the greatest. Under such circum- 
stances it has been found almost invariably necessary to reopen the cavity, 
for better drainage and freer access to cleansing measures. 

Simon, ^“Czerny Pozzi,®^ Maydl,^® Sonnenburg,*®* Segond,^®® Murray,*® 
Harrison,^^ Rutkowski,®® Trendelenburg,^®® Pancoast,*^ Wood,^®® Heyden- 
reich, Thiersch,^®® Mundel, Fowler,®® LeFort,®® Rydygier,^®® — all have 
had a hand in the reconstructive work for exstrophies. Practically all 
such work has been divisible into two groups: Those having for their 
object the construction of a urinary reservoir with the bladder as a basis 
(autoplasty) ; and those that purpose the diversion of the urinary channel 
either externally, in a more suitable or convenient direction, or into the 
lower bowel or vagina, with the intention of converting these organs into 
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receptacles for the temporary retention of the urine. The latter plan 
has been attended with far greater success than the former. Maydl, for 
instance, who formerly practised an autoplastic method of his own, has 
definitely abandoned it for one of the other kind, in which (for description, 
see Wiener medicinische Wochenschrift,’' 1896, xlvii) he excises from 
the bladder wall its trigone, including both ureters and their openings, 
and implants the whole into the wall of the colon (sigmoid flexure); 
then, dissecting out and removing from the body the remainder of the 
bladder, he closes the resulting abdominal aperture. The urine there- 
after drains into the rectum through ureters that still retain their natural 
outlets, and no exposed tissue remains in the pubic? area. The rectum 
acquires tolerance of the presence of the urine, as well as ability to hold 
it for several hours at a time. 

The chief danger in this and other similar methods of operating arises 
from the liability of infection extending from the bowel into the ureters 
and renal pelves, producing pyelonephritis. Nevertheless, extended ex- 
perience with the method and reports of individual cases have shown 
that it has given very much more favorable results than any other hitherto 
devised. Hartley^® has collected the results of forty-six cases operated 
upon by this method, with an ultimate mortality of seven cases, or 15 ]^er 
cent.; of which 6.5 per cent, represents the effects of infection of the 
ureters and kidneys, and 8.5 per cent, represents shock and surgical con- 
ditions avoidable by improved technic and better selection of cases. 

In concession to the sentiment that opposes the sacrifice of any organ 
of the b(xly that can be saved, Frank®® suggested artificial vesicorectal 
fistula as a safer and better mode of effecting anastomosis between the 
bladder and the bowel. But while plausible in theory, its high mortality 
as applied experimentally to dogs, and the little experience with it so far 
noted in the human being, makes one rescr\^e judgment on its merits. 

Moynihan, in a well-illustrated contribution/* reports having trans- 
planted not only the trigone but the whole wall of the bladder, together 
w ith the ureters, in a male exstrophic, with complete success, the patient 
having been able to hold urine in the rectum for from three to five hours. 

DISTURBANCES OF URINATION. 

Under this heading may be described vesical retention and enuresis, 
opposing conditions. 

Retention and atony are so intimately related that they may well 
be described together. Prolonged or repeated retention, with over- 
stretching of the organ, from any cause whatever, results in weakening 
of the detrusor muscles, reducing their contractility and producing the 
condition called atony; while, on the other hand, atony itself contributes 
to further retention by reason of the inability of the weakened mus(;les 
to expel the urine. Thus is established a vicious circle that forms the 
intimate relation between the two conditions. 

Normal urination is accomplished through the combined effort of 
nervous impulse and muscular action. The bladder fills with urine, and 
by sensory connecting nerves notifies both brain and vesicospinal center 
of that fact; the brain arranges for appropriate conditions, as to time 
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and place for urination, whereupon the spinal center transmits the motor 
messages that both inhibit the usual contraction of the sphincters, causing 
them to relax, and at the same time excite the detrusors of the vesical wall 
to activity, causing them to contract; the harmonious action of the two sys- 
tems of muscles effects the nonnal expulsion of the contents of the bladder. 

If there is incoordination or loss of balance between these two systems, 
detrusive and sphincteric, there is derangement of the function of urina- 
tion. If the sphincteric function be weakened or abolished, there is 
leakage or incontinence; if the sphincteric energy be excessive, as com- 
pared with detrusive power, there is retention. Sphincteric energy is 
relatively stronger when the detrusors arc weakened from any cause. 
In atony, for instance, while the sphincters may not actually have gained 
any strength through the establishment of that condition, they offer 
sufficient resistance to the now weakened detrusors to interfere with the 
discharge of their function; a certain amount of urine is left over after 
each urination. The insertion of a catheter removes the effect of the 
sphincters, opens the outlet completely, and restores the original balance 
between the two opposing systems; the detrusors demonstrate their 
remaining, if weakened, power and readily empty the bladder. 

These muscular systems must be well balanced, therefore, to maintain 
the normal filling and emptying of the bladder. 

Impairment of coordination between the two systems results from 
local or central influences, acute or chronic conditions. Thus, retention 
may be derived from (1) mechanical obstruction to the outflow of urine; 
(2) nervous affections; (3) infections; (4) habits or circumstances affecting 
the individual. Etiology has such an important bearing in furnishing a clear 
insight into the subject under discussion that it has been deemed desirable 
to introduce the follo\ving schematic classification as to caustion: 


CLASSIFICATION OF CAUSES OF RETENTION AND ATONY. 

Narrow meatus. 


Retention 

Atony 


and 


(1) Mechanical ob- 
struction 


Urethra 
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(2) Nerve disturb- 
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within the vesical outlet, a pedunculated tumor or prostadc outgrowth 
may produce the plugging that effects obstruction and retention. Con- 
tracture of the vesical neck and prostatic bar produce obstruction in a 
manner slightly different from the above. They result in ''prostatism 
without enlargement of the prostate.’’ 

The nervous influences that bring about retention are multitudinous. 
They embrace both local and central affections, both transient and 
irremediable. 

Sphinctcric spasm, "stammering of the bladder,” in which the patient 
urinates only in a series of interrupted efforts, is one of the conditions in 
this category, especially troublesome when the patient is excited or 
attempting to hasten urination while in the presence of others. In such 
a (;ase a full-sized sound passes easily through urethra and vesical neck, 
demonstrating the absence of mechanical obstruction at any point and 
at the same time affording prompt relief to the spasm. The fixed ideas 
of hysteria, post-operative and puerperal disturbances, nervous shocks, 
traumatic neuroses, all contribute to vesical retention, often complete 
and obstinate. Female masturbators and nymphomaniacs acquire the 
retention habit through their desire for personal manipulation (catheter- 
ism) at the hands of physicians.’^ 

Organic nervous diseases furnish the largest quota of causes for this 
condition. Among such may be mentioned the several forms of sclerosis 
and inflammation of the spinal cord and its membranes, the effect of 
trauma, abscess, hemorrhage, gumma or tumor of the cord, producing 
paralysis of the detrusors. One of my own adult male patients suffered 
from spina bifida, the size of a walnut, lie failed to wear a protector 
for it and was subjected to jolts and contusions during his earlier life 
that, as explained by W. W. Graves, in consultation, resulted in neuritis 
involving the vesicospinal center. This led to obtunding of the sensi- 
bility of the nerve filaments at the periphery (vesical neck) ; thereafter, 
desire to urinate was not aroused promptly on the filling of the bladder, 
so that frequent overstretching ensued. Following on the persistent 
recurrence of the overstretching came atony and tolerance and chronic 
retention, with total inability for voluntary urination. While there was 
complete and lasting retention in this case, there was no organic impedi- 
ment at any point, and the only factor that (;ould be discovered as having 
a bearing was the spina bifida. There were other stigmata of neural 
degenerations present. 

Cystitis, acute or chronic?, sometimes induces retention (Lay ton®®) ; 
but a condition that is sometimes more startling in its effects, and not so 
easily explained, is the complete retention of young girls, occurring in 
connection with bacteriuria. Cystoscopic examination demonstrates 
the complete absence of inflammatory changes or obstructive deposits; 
so that, while the bacterial infection is shown to be the causative factor, 
and indicates the direction of attack to secure relief, it is probably 
through nervous influences that the retention is brought about. 

Marked retention and even atony, to a degree, are sometimes derived 
from the habit of teachers, clerks, or over-bashful young persons to pro- 
crastinate in the matter of relieving the filled bladder. One or two 
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repetitions of this indiscretion may not produce serious effects, but it is 
indubitable that repeated imposition of this sort on the bladder does 
serious damage. 

Symptoms. — Retention is often insidious in its onset; it may be 
present for months before the patient or his medical attendant realizes 
or even suspects it. While it is a condition easily demonstrable by the 
use of the catheter, no thought of any such necessity presents itself; and 
the “treatment,” meantime, consists in a varied assortment of diuretics 
and com-silk preparations. 

The complaints of the patient refer mainly to fullness or heaviness in 
the lower abdomen, frequent desire to urinate, with inability to satisfy 
that desire, and a sensation as of something being left over each time; 
prolonged or interrupted efforts at urination; and, finally, complete 
inability to urinate. Then appear the evident signs of the condition, 
as well: Distention and protrusion of the lower abdomen, globular in 
shape and flat on percussion. Catheterization gives immediate relief 
to the complaint, reduces the tumor, and withdraws an inordinate amount 
of urine (20 to 40 ounces), establishing the diagnosis of retention. The 
presence or absence of atony is determined by the same means — by the 
energy of the return-flow of fluid injected into the bladder through the 
same catheter. The emphasis of the complaint made by the patient 
depends largely on whether infection of the urine has yet occurred — and 
it is almost certain to occur sooner or later; after which the irritative 
symptoms are much increased. 

There is sometimes confusion in the use of the terms paralysis of the 
bladder and atony. They indicate quite different conditions. In paraly- 
sis the inability to urinate depends on disease of the motor nerve-tracks 
leading to the bladder; in atony it is due to weakening or degeneration 
of the muscles thenlselves, the ner\^ous mechanism not being affected 
(Casper^). “Paralysis of the bladder” is often used ambiguously. It 
requires further definition as to whether the paralysis affect the sphincters 
or the detrusors. If the former, there is leakage or incontinence; if it 
affect the detrusors, there is retention. If both systems are paralyzed, 
incontinence from overflow will ensue. 

Treatment.— It is apparent that the treatment of retention and atony 
depends largely on the causative factor. With the removal of the mechani- 
cal obstruction, the infection, or the neurosis that has been present, there 
is usually recovery, not only from the habit of retention but also restora- 
tion of the contractility of the detrusors, with removal of the atony. 
But the organic nerve diseases do not offer as hopeful a prospect in this 
light; they are not amenable to treatment to the degree of the other 
causative conditions. Nevertheless, it must not be thought that retention 
and atony are beyond all chance of reclaim under such circumstances. 
The regular passage of full-sized sounds or the use of the deep urethral 
dilator, together with intravesical irrigations with tonic antiseptic solu- 
tions, will in many instances restore to usefulness and a fair degree of 
ability tabetic bladders that have been chronically burdened with from 
20 to 40 ounces of infected residual urine. 
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For the other classes of retention, in addition to the removal of the 
cause of whatever nature, there are certain measures advantageous for 
restoring the atonic condition after the retention has been effectually 
done away with: Faradization of the bladder muscles, one electrode 
within the bladder; vibrator}" and other forms of massage, applied directly 
and also to the spinal cord; the use of strychnin in large doses, hypo- 
dermically or internally; intravesical injections of rather strong nitrate 
of silver solutions (1: 5000 to 1:1000); tlie regular use of the catheter 
for completely emptying the bladder, or even the retention of the soft- 
rubber catheter in the bladder for a time, to free it from any possibility 
of becoming distended — are all measures of ex(?ellent advantage. 

Enuresis. — Enuresis or incontinence of urine is of freciuent occurrence 
and is practically confined to children, affecting both sexes. Enuresis 
nocturna is the commoner manifestation, but diurnal enuresis also occurs. 
It is not a disease, but a symptom. 

Incontinence is a natural phenomenon in infancy. 11ic infant has no 
discretion in the premises; the detrusors take charge of the function of 
urination by simply overpowering the little sphincter resistance in evi- 
dence at that time, and forcibly empty the bladder when it fills. * Later, 
the sphincter comes into strength and serves under intelligent control 
of the child. This is the voluntary, external sphincter for the bladder. 
Not until puberty does the prostate take on the development that brings 
into play the internal or prostatic sphincter. Hence it is that many male 
cases of enuresis that have been inveterate (*ease without apparent cause 
about this period of life. There arc then two sphincters instead of the 
one previously in force. 

But this does not explain the lack of retentive power in little girls. 
Whatever the explanation, it is probably excitability of the detrusor 
muscles of the bladder, aroused by various influences, that is the imme- 
diate cause of the nightly evacuation. These causative influences arc 
multifarious and embrace, besides a neurotic disposition, many morbid 
conditions in cither sex that act by reflected irritation from points in 
intimate nervous relationship with the bladder or the vesicospinal center. 
Among such morbid conditions may be mentioned phimosis; adhesions 
between prepuce and glans penis or clitoridis; narrow meatus ; intestinal 
worms and other irritants of the lower bowel. 

Treatment. — Appropriate treatment usually brings success. Natur- 
ally, it involves search for and removal of the cause; in addition to which 
attention to the general health and hygienic regulations must be given. 
Such children should be cared for especially before bedtime. They 
should be given a light supper, with little or no water toward evening. 
They are reminded to empty the bladder before retiring, and to pay 
prompt heed to any desire to urinate in the night — to arise at once and 
use the vessel; also to cultivate a habit of arising for this purpose. The 
covering should be light; the bed should be elevated at the foot, relieving 
the pressure from the lower part of the body. Medication applicable 
includes rhus aromatica, belladonna, and arsenic, all in full doses. Farad- 
ism and galvanism may be applied through the rectum, bladder, and 
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perineum. Deep urethral injections of silver nitrate, i to 1 grain to the 
ounce, are serviceable; likewise in rare cases the passage of increasing 
sizes of steel sounds at intervals. 

Epidural injections of saline solution were introduced in 1901, by 
Cathelin, for remedying incontinence and frequency of urination. They 



Fkj. 178. — Patiknt iv Position; Needle Beino iNTRODurKD (Ilirsrh). 


have been highly praised for their efficiency by many authors. The 
method of use is as follows: The patient is bent sharply forward as he 
lies on his side on the table (Fig. 178). After the usual precautions of 



Fig. 179.“Introoucing the Needle (Ilirsch). 

cleanliness and asepsis have been observed, a hollow needle 6 centimeters 
long is introduced through the sacral hiatus (Fig. 179) into the spinal 
canal. It thus reaches the space between the periosteum lining the canal 
and the dura mater of the cord — well below the filum terminale of the 
cord, which does not descend lower than the second sacral vertebra. In 
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introducing the needle, a circular motion is to be executed, as shown in 
Fig. 179. The formula recommended is the following: 

Sodii chloridi 0.2 Gm. (3J grains) 

Cocain hyrdochlorid 0.01 Gm. ( I grain) 

Aquae destil. steril 100.0 Gm. (3J ounces) 

It is proper to begin the series of injections with one of 10 c.c. (2 
drams) of the above, gradually increasing up to 20 c.c. (4 drams) ; making 
each injection slowly and gradually, to avoid systemic disturbance. 
From five to ten are given in series, three to five days apart. In a highly 
excitable child a moderate degree of chloroform anesthesia may be sup- 
plied.**^ 


URETHRAL OR CATHETER SHOCK AND FEVER. 

Excluding from present consideration the conditions properly termed 
urinary fever, discussed in another chapter, and confining our attention 
to the results of urethral or vesical instrumentation, it may be said 
that disturbances arising therefrom manifest themselves in three ways: 

1. By shock to the nervous organism, showm ordinarily by chill, 
with or without fever; properly termed urethral shock. 

2. Urethral chill, fever, and toxemia, arising directly from the absorp- 
tion of septic bacteria or their products from the urethra. 

3. Shock to the kidneys, resulting in the suppression of urine &nd 
retention of the various urinary excreta — uremia. 

The first is independent of the presence or absence of urinary infection 
or of bacterial absorption, and appears to be purely a nervous phenomenon 
occurring in a nervous, suscjeptible individual. The other two are in- 
separably connected with the absorption of either pathogenic microbes 
or their prcxlucts; suc^h absorption (•oiiiing, in certain instances, from 
infected urine, in others being independent of urinary complication. 

Etiology . — Although the term ‘‘catheter fever'^ is used synony- 
mously in this connection, it is nevertheless true that such morbid phe- 
nomena occur without urethral instrumentation; that recurrent chills 
and fever arise in conne(;tion with inflamed and obstructed urethras 
before needed instrumentation is begun. “Catheter fever” is inappro- 
priate to designate such cases. 

The absorption of bacteria or their products is most easily effected 
when accompanying conditions are favorable; when the urethra is stric- 
tured and the subject of chronic inflammatory processes that both decrease 
the power of resistance and increase the pressure of the urine which favors 
absorption; all of which at the same time favors the growth of bacteria 
and their products. The more deeply seated the urethral lesion, the 
greater is the liability to absorption and systemic reaction. 

It is well established that extensive urethral manipulation may be 
carried out with impunity provided free drainage of the urethra is main- 
tained; for instance, by adding external urethrotomy and perineal 
drainage to operative procedures on the urethra. Under such circum- 
stances it is rare to observe urethral chills or fever, especially if ordinary 
precautions as to asepsis are taken; while, on the other hand, internal 
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urethrotomy or soundings unaccompanied by drainage are much more 
frequently followed by such reactions. 

However, this factor of absorption cannot account for the purely 
nervous form, urethral shock, which often shows itself immediately after 
the instrumentation and before sufficient time for the establishment of 
bacterial absorption and its effects. Overpowering impression on the 
susceptible nervous system — ^shock, whatever that may be — alone can 
account for these. 

Symptomatology. — Urethral shock or chill may be of mild or of 
fulminating type; so slight as to be evidenced by chill only, without 
subsequent fever, or so severe as to kill the patient within a few hours. 
And the a(^companying conditions do not form an accurate guide either 
for anticipating such an occurrence or for prognosticating its severity 
or outcome. In certain instances the passage of a smooth steel sound 
which occasions little or no actual pain, in an individual with uninfected 
urine, is followed by prolonged rigor and ensuing high temperature (103° 
to 105° F.) and profuse sweating, with severe prostration; while in 
another instance rude or severe operative measures may give rise to no 
such consequences. 

The paroxysm may be single and more or less transient, the subse- 
quent twenty-four hours finding the patient restored to his previous 
condition, or it may be recurrent and merge into a condition of sepsis 
that reduces his health, strength, and weight. Uremic evidences may 
be added to these, indicia ting the manifestations of the third variety, 
ushered in by anuria, uremic odor from breath and skin, hebetude and 
coma, with continued high temperature. 

Treatment. — Whatever may be the theoretic and pathologic differ- 
en('es between the several modes of origin and prcxluction of these clinical 
phenomena, the one fundamental observation of inestimable value that 
has been made by modern investigations is that they are almost invariably 
preventable by appropriate measures. If the high-tension, apprehensive 
nervous element so predominates in a patient as to render urethral shock 
in connection with proposed urethral instrumentation a probability, 
it may almost certainly be prevented by preparatory measures — by slow 
progress in applying the respective measures, by securing freedom from 
anxiety and pain through ample local anesthesia. Fear, anxiety, and 
pain are strong contributing factors in the production of urethral shock; 
so that the gradual education of the patient and his urethra to the point 
of tolerance of instrumentation is a means of prophylaxis of no mean value. 

Since absorption of bacteria or their pnxlucts is the essential factor 
in the other two forms, that must be the point of therapeutic attack, 
both for prophylaxis and relief. Prevention of such absorption may be 
accomplished in three ways: (1) By neutralizing the injurious elements 
before their absorption, i. e., rendering them innocuous, by either internal 
or local antisepsis ; (2) by washing them out of an involved urethra, before 
and after instrumentation; (3) by securing complete and effective drain- 
age of the urethra. 

Internal antisepsis is furthered by the administration of urotropin, 
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cystogen (the several formaldehyd products), salol, salophen, salicylate 
of soda, benzosol, quinin. Digitalis is strongly supportive and stimulating 
to the kidneys. Local antisepsis and asepsis are best secrured by copious 
and frequently repeated irrigations of the whole urethrovesical tract with 
solutions of the citrate or nitrate of silver, argyrol, boric acid, sodium 
chlorid (neglected but efficient), salicylic acid, or potassium permanganate. 

It is onlinarily better to make the irrigations by the Janet method, 
by hydrostatic pressure from the meatus, rather than by introducing the 
catheter. In this way the urethra receives a double irrigation under 
pressure, permitting the postponement of the introduction of any instru- 
ment until sufficient preparation has paved the way to toleran(*e. 

Where urinary obstruction and retention are prominent it may be 
desirable to introduce a soft-rubber catheter of good size and retain it in 
urethra and bladder for several days, by means of zinc oxid adhesive 
plaster.* Still more thorough drainage, required in some cases of ex- 
treme debility or in which it is impossible to introduce a catheter, is 
attained by perineal incision and the introduction of a large double 
drainage-tube, or two rubber catheters tied together, furnishing the 
channel for continuous in-and-out flow' of saline solution. This plan is 
of inestimable value in tiding a depleted and septic^ patient over a (fritical 
period in the presence of vesical stone or prostatic obstruction, in which 
it is desired to accomplish the radical operation by stages, such drainage 
being the first and preparatory stage. It at times reclaims patients 
who appear to be on the verge of dissolution. 

The routine practice of following all urethral manipulations with 
antiseptic irrigations is highly commendable. Few surgeons of long 
experience have failed to note the gratifying decrease in urethral chills'' 
that has occurred in their work after the adoption of this plan. 

It goes without saying that infection must not be contributed to 
urethras by unclean catheters or sounds. 

CYSTITISi INFLAMMATION OF THE BLADDER. 

With the premise conceded, that inflammation of an organ is invariably 
caused by mi(Tobic invasion of that organ, f the modern interpretation 
of the status of cystitis in pathology is readily understood. That is: 
All cases of cystitis are causal by bacterial infection; and alt other 
factors that have a bearing on the etiology do so from the standpoint 
of pralisposing cause only. This presupposes a distinction betw^een 
irritative symptoms mimicking cystitis (as in a transient irritation) and 
actual inflammation of the bladder. 

With this understood, the causes of cystitis may be classifial as pre- 

* This mode of retaining a catheter is less complicated and more efficient than 
by means of any of the apparatus devised for the purpose. It consists in running 
strips of the plaster from each side of the penis down onto and around the catheter, 
afterward reinforcing these with others encircling the penis. The latter must be 
wide enough not to constrict or interfere with the circulation. 

t In Vol. I, p. 185, Adami says that micro-organisms are the direct cause of 
inflammation in the majority of cases. “With rare exceptions they form the direct 
cause of all the serious cases of inflammation in which surgical intervention is de- 
manded.” 
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disposing and exciting, the latter being the various kinds of bacteria 
that furnish the infection; the former being the several conditions and 
influences that contribute to the establishment and growth of the organ- 
isms in the bladder. 

Predisposing Causes. — The most frequent of all predisposing 
causes is retention of urine. This furnishes the condition jxxr exceUemCy 
as Guyon has p(3inted out, inviting the settlement and propagation of 
microbes in the bladder, and conducing to their pathogenic activity after 
they are established in this most favorable habitat. 

It has been experimentally demonstrated that microbes thrown into 
bladders free from obstruction or retention are readily washed out in the 
course of regular urination, and no infection results; while if the same 
bladders be subjected to the same treatment, with the additional pro- 
vision of obstruction to the escape of urine from them, effected in any 
manner, they promptly undergo infection and respond to the usual 
course of such infections. 

Retention is an attendant on many of the predisposing causes; it 
is often induced by the presence of vesical stone, vesical tumor, prostatic 
hypertrophy, and in each instance exercises its malign influence in inviting 
the infection that establishes the inflammation. 

Foreign bodies likewise contribute to the setting up of infection by 
inducing a locus minoris rcsisteritiwj where microbes find fertile soil for their 
establishment and propagation. This condition is anived at through 
disturbances of circulation and nutrition. Similar localized depleting 
influences come from changes in the urine that render it injurious to the 
vesical membrane, through hyperacidity or alkalinity; and morbid 
chemical, thermal, and toxic influences contribute to the same end. 
Cystitis from ‘‘taking cold"' can only be interpreted in this light as a 
possible cause. 

Exciting Causes. — These are constituted by the several varieties 
of bacteria that attack the walls of the bladder, and it has been determined 
that all microbes that possess pyogenic properties must be included. 

Modes of Entrance. — While, without doubt, the most frequent of 
all these is the introduction of the organisms in the course of instnimenta- 
tion, whether carried into the bladder on an infected instrument or from 
an infected urethra by a clean instrument, there are other ways by which 
the same result is accomplished. These include descending invasion 
from ureters and kidneys (either by continuity of surface or by the urinary 
stream), ascending invasion from urethra, prostate, epididymes, vasa 
deferentia, or vcsiculae seminales (continuity or contiguity), or solely 
by contiguity, from adjacent infected organs, such as pus tubes, the colon 
or rectum. 

These numerous avenues of contagion speak volumes in explanation 
of the proneness to recur of cases of bactcriuria and other sequences of 
colon bacillary infection. 

The healthy urethra is the customary habitat of several varieties of 
bacteria; Lustgarten and Mannaberg,^^ in examining eight supposedly 
healthy urethras, found ten varieties, several of which were deter- 
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mined to be capable of producing cystitis. This fact explains the im- 
possibilty of rendering the urethra wholly sterile or of attaining absolute 
immunity in urethral and vesical instrumentation, by present methods 
of preparation. 

That the urine, though macroseopically clear and limpid, may be the 
vehicle for carrying infective organisms into the bladder, is proved by 
the numerous instances in which such urine has been found to contain 
typhoid bacilli;® and cases of cystitis in which this bacillus was the only 
one demonstrable are also on record.^ The urine has performed the 
same office for other kinds of organisms as w^ell. 

While it is tme that practically all pyogenic bacteria have been identi- 
fied as causative of cystitis, certain ones are more prevalent in that light, 
notably the colon bacillus. This is the instigator of the great majority 
of all non-iubcrculous cases of cystitis; while it is also the principal pyo- 
genic factor in most of the cases of mixed infection and of tuberculous 
infection. Staphylococci and streptococci are next most frequent, 
(.lonococci have had a reputation in this reganl that is not borne out by 
the facts. Their ability to invade the bladder is usually limited to the 
neck of the organ. The invasion of the bladder that follows urethral 
gonorrhea is of the mixed variety, the gonococci paving the way for the 
entrance of the other organisms that involve the bladder in inflammation. 
In passing from the posterior urethra to the ureters and pelves of the 
kidneys, the transition of gonococci is made through the submucous lymph- 
channels rather than via continuity, along the vesit^al mucous membrane. 

Classification. — Cystitis may be classified according to (a) the 
anatomic location; (6) the clinical manifestation; (c) the pathologic 
process. 

With regard to its anatomic location it may be subdivided into: (1) 
superficial; (2) intemtitial; (3) perivesical inflammation. 

The least severe of these is the first-named, sometimes also called 
catarrhal. It displays a predilection for attacking the neck, the trigone, 
and the membrane in the immediate neighborhood of the ureteral orifices. 
It requires a somewhat aggressive attack to generalize this variety ; and 
in such instances it is liable to merge into the second-named, or inter- 
stitial cystitis. Under such circumstances the structure of the bladder- 
wall is involved, in addition to the mucous membrane; and there are 
swelling and thi(;kening of the affected parts, with contraction of the 
vesical capacity, sometimes to such a degree that the organ is able to hold 
only an ounce or two of urine. 

In both of these forms the inner aspects of the bladder become changed. 
The normal salmon-pink of the membrane, especially at the trigone and 
the neck, gives place to diffuse redness; the blood-vessels are no longer 
discrete and separable into their several twigs and branches, but are 
swallowed up in the diffusely reddened, edematous, and often ecchymotic 
areas. The membrane loses its glistening luster and becomes rough or 
velvety in appearance. The folds of the mucosa become prominent. 

In the third form, or perivesical inflammation, the connective tissues 
adjacent to the organ and also its peritoneal covering are the parts 
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involved. The peritoneal implication results from extension of a similar 
process from some neighboring organ, the uterus, tubes, ovaries, or 
appendix. The loose connective tissues of the prevesical space (of 
Retzius) are the most common focus for the development of pericystitis, 
a frequent outcome of which is prevesical abscess. 

Clinically, cystitis is divisible into acute and (rhronic forms. Based 
on the chara(?ter of the inflammatory process, it is divisible pathologically 
into (a) catarrhal; (b) suppurative; (c) ulcerative; (d) exudative; (e) 
exfoliative cystitis (Senn^®®). 

The immediate effect of mi(Tobic attack on the bladder-structures 
varies according to the variety of the causal microbes, the virulence of 
their activity, and the influence of accompanying conditions (obstruction, 
etc.). 

Catarrhal Form, — This refers to superficial inflammation, in which 
epithelial elements, rather than pus, are the principal inflammatory 
product; in contradistinction to the next, the — 

Suppurative Form, — In this there is, in addition to the more superficial 
attack, an infiltrating inflammation (interstitial), with much pus in the 
urine, large and small epithelia, leukocytes, and red cells. Fibrinous 
patches appear on the inflamed surface, becoming necrosed if the urine 
remains strongly ammoniacal. 

Ulceraiive cystitis refers not to cases in which there is the addition of 
ulceration to the above-mentioned form, but to those in which uhiers 
appear at the outset, possibly singly, as is indicated by the term “simple 
ulcer of the bladder,^’ analogous to ulcer of the stomach. Fenwick®^ 
reports having seen several such cases. While the symptoms may not 
be severe in this form, they are inclined to be persistent. The ulcer is 
the result of an infe(;tion from the blocxi, the inflammation attacking the 
tissues around an infected embolic infarct, reaching the surface by process 
of ulceration (Senn^®®). 

Exudative cystitis is accompanied by the deposition upon the inflamed 
surface of the products of coagulation necTosis. It occurs in puerperal 
women, and is then indicated by the expulsion of membranes or shreds 
of fibrin with the urine. 

Exfoliative Cystitis, — Apparently from the effect of toxins, the mu- 
cous membrane of the whole bladder is destroyed and cast off in the 
form of a mold, perhaps as one piece. If broken up it may pass out in 
the urine; but it may, as a coherent mass, block the urethral outlet and 
require extraction at the hands of a surgeon. A number of such cases 
are on record.^®’* 

Bacteriuria, — This is a condition that is closely allied to cystitis, in 
that infective organisms (habitually, colon bacilli) infest the urine to a 
degree of dense clouding, but without producing any pathologic changes 
in the bladder-walls themselves; in fact, the bladder participates in no 
other way than by acting as a receptacle for the infected urine. In 
such cases, the source of infection is ordinarily the lower bowel, constipa- 
tion serving to precipitate a flood of colon bacilli into the bladder directly 
through the intervening tissues at irregular intervals.®®’ 
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Symptomatology. — There are no pathognomonic "^symptoms of 
cystitis, and differential diagnoses cannot be arrived at by the sympto- 
matology. The prominent symptoms of this affection also serve as indica- 
tions of other urinary maladies (see General Remarks on Diagnosis, 
page 272). 

Only one sign, pyuria, is constant; the others, though characteristic, 
are variable. They are: frequency of urination, urgency, pain, and hema- 
turia. 

Normal inclination to urinate is aroused by the passage of the urine 
from the filled bladder into the prostatic urethra, irritating the mucous 
membrane of that part. This indicates that it is irritation of the prostatic 
urethra (which is the vesical neck, after the opening up of the internal 
sphincter) that causes the desire to urinate. Inflammation constitutes such 
an irritant, but only if it is applied at this point, the vesical neck; and 
that is the case, whether the irritation is applied dire(*tly or reflexly. 
Inflammation or ulceration of the wall of the bladder does not, per sc, 
tend to arouse frequency; whereas inflammation at the neck displays 
tliat tendency to such a degree that stamps frequency as one of the most 
prominent and characjteristic indications of disease at this point. 

Urgency, likewise fairly constant in its attendance on the disease, 
arises from a similar cause: the inflammation attacking the neck. With 
the bladder moderately full, no urgency is felt; but immediately the urine 
passes into the prostatic urethra on filling the bladder, the imperative 
impulse to evacuate the bladder is felt and there can be no hesitation in 
giving it attention. 

Pain in connection with cystitis may be fairly constant or intermittent, 
spontaneous or aroused by pressure. It is usually more marked when 
the organ is filled with urine, but if there is stone, the pain may be espe- 
cially acute at the end of urination, from pressure of the inflamed mem- 
brane on the calculus. Pain is referred to the suprapubic and perineal 
regions or the rectum, and is sometimes thought to be in the bowel. It 
is often associated with tenesmus. 

Hematuria, — With cystitis there is excitation of the muscular appa- 
ratus, both detrusive and sphincteric. When these act counter to one 
another, there is straining of the detrusors to overcome the obstructive 
effect of the sphincters, the result being extrusion of blood from the con- 
gested and inflamed membranes. It appears cither as drops of blood 
after urination or as numerous blood-cells in the urine. 

Pyuria, — The pus of cystitis clouds all of the urine, whether it is taken 
in one, two, or more glasses. The clouding is intensified by epithelia, 
blood-cells, and hordes of organisms that find the urine a fertile soil for 
their growth. The thorough diffusion of the clouding in this affe(?tion is 
in contrast to that of pus from renal or pelvic inflammation. Here the 
pus rapidly settles to the bottom of the glass, making a thick belt of sedi- 
ment with sharp demarcation from the comparatively clear urine above it. 
The flakes of pus and mucus of cystitis may be observed either by the 
naked eye or the microscope. 

Reaction, — In acute cases the urine may be either acid or alkaline, 
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but ill the chronic ones, except where the origin is tuberculous, the reac- 
tion is liable to be strongly alkaline; and with continuation of this con- 
dition the urine becomes thick and ropy with muco-pus, from ammoniacal 
decomposition. 

Diagnosis. — All of the above indications are of value in centering 
the attention on the bladder as the possible seat of the trouble, but they 
do not fill the requirements for differentiation or for excluding the renal 
pelves or the ureters from participation in the infection. This is best de- 
termined by means of the cystoscopc. While in some quarters fear exists 
as to the permissibility of using this instrument, more especially in acute 
cases, that view is not held so much by those who have cultivated its 
use as by those to whom it is unfamiliar. Much valuable time is lost in 
many instances l)y depending on insecure and inefficient methods of 
differentiation. The blame for many a chronically inflamed or even 
destroyed kidney may well rest on belated diagnosis and indefinite treat- 
ment. The moderate additional pain or excitation incident to cystos- 
copy or ureteral (*atheterization, as now practised, is more than dis- 
counted by the therapeutic advantage derived from locating infection 
in one or both renal pelves and annihilating it there.®^ 

Cystoscopy demonstrates the presence or absence of the various local 
changes occurring in the vesical membrane, and serves an invaluable 
purpose in estimating their seriousness, their extent, and their pathologic 
characteristics. By it the exact source of active vesical hematuria is 
determined, or the possibility of stone or foreign body as a contributing 
factor is decided. Catheterization of the ureters can alone be reli(^d upon 
for arriving at the points of differentiation with regard to infection of the 
upper urinary tract;* and it affords not only this advantage, but offers 
the only opportunity, for direct treatment of ureters and pelves by anti- 
septic irrigations and instrumental manipulations.*® 

Prognosis. — Cystitis is so intimately connected with and often 
dependent upon other accompanying conditions that its prognosis can 
be estimated only when these are given due consideration. 

While vesical stone does not directly cause (wstitis, its bearing, once 
infec^tion is accomplished, is such that no hope of eliminating the infection 
can be entertained until the stone is removed ; after which the problem 
of relieving both infection and inflammation may be (*omparatively 
simple. 

Aside from its association with such inveterate conditions as stone, 
stricture, prostatic hypertrophy, etc., the prognosis of acute cystitis is 
favorable; and it is still favorable when these are given first attention in 
the therapeutic plan. 

In chronic cystitis the prognosis is not so good because of the secon- 
dary changes which the bladder is liable to have undergone; such as 
atonic dilatation, atheromatous degeneration, or contraction. If such 
changes have not gone too far, however, it is yet possible to look for com- 
plete recovery after removal of the predisposing cause and annihilation 
of the exciting infection. 

* For discussion of segregators, see page 279. 
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On the other hand — and this is one of the most important points of 
the whole subjeet — with continuation of the predisposing causes, such as 
the obstructions mentioned, not only is the (*ystitis assured in respect to 
persistence, but involvement or destruction of other organs may be 
expected. Infected and dilated ureters, pelves, and kidneys are constant 
and destructive followers of cystitis in which retention and backward 
pressure are dominating features; and they place such patients beyond 
surgical reclaim. The large number of “beautiful specimens'’ of saccu- 
lated kidneys, mere urinary pus-sacs, to be found in pathologic collections, 
furnish mute but eloquent testimony of of)portunities and life sacrificed 
on the altar of procrastination, of incomplete diagnosis, or of unreasoning 
fear on the part of patients of the word “operation.” 

Treatment. — The treatment of cystitis may be divided into prophy- 
lactic and (curative; general and local; palliative and operative. 

Prophylactic measures are to be adopted when conditions favorable 
to the establishment of infection are known to exist. Attention given to 
hygiene and the general health will, under sucli circumstances, often pre- 
vent recurrent attacks or lessen their severity if unavoidable. 

Regulation of both urinary secretion and the alimentary tract is 
highly important. Constipation and indigestion show their tleleterious 
influen(?e directly they o(?cur, and morbid urine, cither in respect to con- 
centration or reaction, has an equally prompt effect for injury. Water 
should be taken freely; it assists in the functionation of both these tracts. 
lOxercisc is objectionable and must be avoided as far as i)ossible. Patients 
often make the mistake of resting for a time, and then throw away the 
good accomplished by it by lifting some heavy weight or nmning for a 
car. Horseback-riding and bicycling are likewise to be avoided. The 
skin should be kept active by baths and nibbings. 

bocal prophylaxis, so to speak, refers especially to the avoidance of 
introducing infection into the bladder, also adopting measures to protect 
the organ as far as possible against such introduction. It relates to asep- 
sis and antisepsis with respect to the urinary tract, the use of sounds, 
catheters, and treatments. It is explained at greater length elsewhere. 

Curative treatment is local and general, operative and non-operative. 
It necessarily presupposes the detection and removal of all contributing 
or predisposing causes, such as urethral stricture, stone, prostatic hyper- 
trophy, or vesical tumor. Attempting to cure cystitis without first 
attending to such militating conditions is like the task of Sisyphus, a 
never-ending one; the stone rolls back again as soon as it is pushed to 
the top of the hill. 

General curative measures embrace the administration of the internal 
antiseptics of the salicylic and formaldchyd groups: salicylate and 
benzoate of soda, salol, salophen, salipyrin, benzosol; cystogen, urotropin, 
helmitol; quinin; extract of couch grass and of corn-silk; santal oil. 
Isolated or in proper combinations, these are all excellent remedies. It 
must be observed, however, that in certain cases the formaldehyds tend 
to irritate the kidneys. When this effect is perceived they should at 
once be withdrawn. 
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In very acute or severe cases the use of the narcotics and nerve seda- 
tives is extremely serviceable. Morphin or anesthesin and belladonna 
suppositories afford relief that is both prompt and of curative influence. 
Unceasing efforts at urination arc in themselves highly injurious, and 
should be relieved as soon as possible. 

The diet should be simple and light; stimulating foods must be inter- 
dicted. These include spices and strong seasonings, asparagus, radishes; 
the red meats (beef, mutton, and pork), salted meats or fish; alcoholic 
drinks and tobacco. The cereals, most vegetables, the white meats of 
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poultry and game, fish, sweetbreads, frog legs, brains, milk, and the 
bland waters, uncarbonated, are to be favored. 

Absolute rest in bed for a few days will be found of marv^elous benefit 
at times, and especially if advantage is taken of the opportunity it furn- 
ishes to make use of various local measures adapted to the acute process. 
Chief of these is heat applied in various ways: stupes or fomentations 
to the suprapubic region or the perineum; the hot siphon (Fig. 180)* 
(112® F.) into the rectum for fifteen minutes at a time; and hot sitz-baths. 

As a general mle, in acute cystitis it is best not to resort to intra- 
vesical injections or washings until the internal, local, and hygienic 

* One made for myself is self-retaining, and is cciuipped with appropriate bag 
and tubes to make the use of it automatic. 
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measures have reduced the severity considerably ; after which it is proper 
gradually to begin the use of bladder-washes, with the mildest and most 
soothing of antiseptic solutions. The best of these are boric acid, sodium 
chlorid, argyrol, and fluidextract of hydrastis. Later, the stronger 
antiseptics may be employed, such as permanganate of potassium (1 : 5(X)0 
to 1 : 1000) ; citrate and nitrate of silver (1 : 5000 to 1 : 500) ; oxycyanate 
of mercury (1 : 10,000 to 1 : 5000); carbolic acid (1 : 1000). 

The proper execution of the bladder washing is of the first degree of 
importance. All fluids thus used must be distinctly warm or nearly hot, 
adding to their acceptability and effectiveness. Instrumentation in 
acute cystitis is to be avoided as far as possible; therefore it is preferable 
to introduce the solutions by hydrostatic pressure (the method of Janet) 
and without the introduction of a catheter. By having the patient re- 
laxed, in a reclining posture, the fluid quite warm and at only moderate 
elevation (two or three feet), it is nearly always possible to overcome 
the natural resistance of the vesical sphincters and to pass from four to 
six ounces of the solution into the bladder before the patient announces 
the feeling of distention. This should always be a sufficient signal for 
stopping the in-flow; to carry it further than is comfortable for the patient 
is to use bad judgment. It will only cause injury. Diplomacy is im- 
measurably better than force in all of these maneuvers. 

If it be found difficult to get relaxation of the sphincters with moderate 
elevation, it is advisable to inject 15 minims of a 2 per cent, solution of 
cocain or alypin, following with air-pressure to advance it to the com- 
pressor urethrae muscle for a minute or two; after vvhi(‘h the irrigating 
fluid will usually enter without the slightest difficulty. If the capacity 
of the blcuider is much reduced, the ten or more ounces may be intro- 
duced in broken doses, two or three ounces at a time. 

In chronic cases, or those in which there is marked retention, w^ith 
the collection of quantities of pus and mucus, it is necessary to use a 
catheter, both for its cleansing effect and for the relief of the retention. 
The procedure is repeated once daily; later, every second or third day. 

If the infection is of gonorrheal origin (mixed infection, as it then 
becomes in the majority of cases), it is not always advisable to aw^ait the 
subsidence of the acute symptoms before beginning the irrigations. 
If w^ell borne and containing the proper medicament, these may afford 
prompt benefit or relief. In the instance mentioned, tw’o drugs in y)arti- 
cular have given me great satisfaction — argyrol and permanganate of 
potassium. The former is without irritating effects and yet is markedly 
germicidal; the permanganate is more inclined to give temporary irrita- 
tion, but its after-effects are often highly gratifying in the mixed infec;- 
tions. 

But certain cases in subsiding from the acute merge into a subacute 
or chronic form of (cystitis, or prove rebellious through exacerbations and 
recurrences. One of the most efficacious means attainable is the use of 
the soft catheter 4 demeurcy retaining it in the bladder by means of adhe- 
sive strips, as described on page 307. This not only affords surgical rest 
to the bladder by constant drainage, but gives opportunity for frequent 
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irrigations of the organ without successive re-introductions of the catheter, 
where that is found necessary. The retained catheter is well borne in a 
much larger proportion of cases than is appreciated by the profession. 
It is often equally as serviceable as the much-praised suprapubic or peri- 
neal drainage, secured only by operative measures. If the retained cathe- 
ter is not well supported it is sometimes possible to remove the difficulty 
by stretching the posterior urethra with a Kollmann dilator, up to 38 or 
40, French, under efficient local anesthesia. 

If it is still impossible to make use of the retained catheter, after the 
adoption of this and other alleviating measures, drainage through a 
perineal incision is to be considered reliable. It at the same time per- 
mits the application of stretching, incision, or clectrocauterization to 
the neck of the bladder, as may be found desirable. 


TUBERCULOSIS OF THE BLADDER. 

Tuberculosis of the bladder is supposed to occur either primarily or 
secondarily, but, as a matter of fact, it is seldom seen as a primary affec- 
tion; it is so invariably in association with tuberculosis of other organs, 
and more especially those of the genito-urinary system, that it can hardly 
be studied independently of them. 

The non-absorptive mucous membrane of the l)ladder is more resis- 
tant to infection than that of other genito-urinary organs, whi(*h may 
have a bearing on the fact that the vesical infection is nearly always 
secondary to that of the other organs. But, on the other hand, the liabil- 
ity of the bladder to ultimate infection is almost assured by reason of the 
fact that the bladder stands in the path of the flow of secretions of the 
body — from the kidneys downward, and from the testes upwanl. I f either 
of these two sources become involved (as is frequently the case), infection 
of the bladder is almost a natural follower, for the reason mentioned. 

Tuberculous infection of the bladder is accomplished, (1) through the 
blood-channels; (2) through the lymph-channels; (3) by means of the 
secretions (the urine, semen); (4) by continuity; and (5) by contiguity. 

The mode of accomplishing the infection has much to do with the 
location and early manifestations of the disease. If the bacilli are inocu- 
lated by way of the blood-vessels, their seat of development is liable to be 
within the walls of the bladder, apart from the trigone. If they are 
carried down from the kidneys in the urine or along the mucous surfaces 
of the ureters, their point of election is apt to be the immediate neighbor- 
hood of the ureteral orifice on the side affected. If carried to the bladder, 
either through the lymph-channels from above, or from the testes below, 
via the semen and prostate, the point of election is the trigone. The 
course and symptomatology of the disease are much influence by these 
conditions. Relatively, the trigone and ureteral orifices are most fre- 
quently affected at first; with subsequent gradual spreading by continuity 
and through the lymphatics to other parts of the organ. 

The local evidences depend on the stage of the process. At first they 
may consist only of localized congested areas; then the development of 
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tuberculous nodules, which assume a whitish appearance and afterward 
break down into small, rounded ulcers, surrounded by inflamed mem- 
brane. The ulcem show^ a tendency to coalesce, yet do not lose their 
rounded appearan(;c (Coplin*“). (Plate VII.) The floor of the ulcer is 
uneven and is often covered with a yellowish-gray membrane; it bleeds 
easily; its edges are sharply cut or undermined. The membrane loses its 
luster and bc(*omes roughened or velvety. 

Mixed infe(;ti()n docs not remain long absent from such an inviting field ; 
and when it enters, adds its influence fordiffusing the inflammatory process. 

The bladder becomes cuntrac^ted and redu(‘ed in elasticity and capacity, 
unable to receive or retain its usual quantity of urine. 

Symptoms and Signs. — While it has not yet been definitely proved, 
it is my own belief that one of the earliest proclromes of urinary tubercu- 
losis is the persistent appearance in the urine of red blood-cells in micro- 
scopic quantity — covering a period of years, perhaps, before the disease 
reaches a stage which introduces its clinical features, or changes to a 
macroscopic hematuria. Blocxly urine is one of the frequent accompani- 
ments of the later stages of the affection. 

With regard especially to vesical tuberculosis, undue frequency of 
urination may be said to be one of the most characteristic, and peisistent 
symptoms. This may become noticeable long before the secondary 
infection clouds the urine, and before marked manifestations of tuber- 
culosis are observable. The undue frequency means irritation of the 
vesical neck, cither rcflcxly or by dire(‘t involvement of that part of the 
organ in the tuberculous inflammation. Where the lesions are confined 
to the vault of the bladder, frequency may be deferred until quite late 
in tlic disease. 

Pain in the bladder and the neighboring organs is one of the most 
marked and characteristic features of vesical tuberculosis, especially of 
the later stages. Few such patients rea(*h a lethal end without becoming 
addicted to the use of morphin. The pain, sometimes spontaneous, 
sometimes excited by urination only, is referrtxi to the neck, the perineum, 
the urethra, or the glaiis penis. It increases in harmony with the exposure 
of tissues by spreading ulceration or inflammation. 

The urine, before secondary infe(;tion, may be clear and limpid, in- 
creased in quantity; and unless a searching microscopic investigation, 
after sedimentation, be made, it may afford no assistance in explaining 
the urinary symptoms of which the patient complains. This is the period 
in which the persistent appearance in microscopic quantities of red cells 
in the urine should arouse the suspicion of impending tuberculosis; at 
least it should put the practitioner on his guanl and lead him to detect 
the positive indications as soon as they appear. 

Later, the urine, while remaining acid, becomes clouded and purulent 
from secondary infective changes, and show\s shreds and strings of muco- 
pus, and particles of blood-clots. It also becomes frankly bloody, inter- 
mittently or persistently. 

The general health deteriorates with the progress made by the local 
and general tuberculous processes. 
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Diagnosis. — The deciding factor for proving the existence of tuber- 
culous cystitis is the demonstration of tubercle bacilli in the urine, to- 
gether with observation of tuberculous processes (inflammatory or ulcera- 
tive) in the bladder by means of the cystoscope. 

While it would be farthest from my own intention to advocate meddle- 
some instrumentation in cases of vesical or urinary tuberculosis, my 
experience does not lead me to participate in the exalted fear of applying 
local measures, either for diagnosis or treatment, as expressed by many 
writers on this subject. The continuously favorable progress of a number 
of such cases, in which local measures have been repeatedly made use of 
during several years, has convinced me that this danger has been much 
overrated. 

Tubercle bacilli are not always to be found in urinary tuberculosis. 
It requires ulceration at some point to release them and supply them to 
the urine. But even then, unless properly looked for, they may escape 
detection for an indefinite length of time. They should be looked for 
only in the freshly passed urine, as it is probable that they decompose on 
standing, especially if the urine undergoes alkaline decomposition. Being 
of light specific gravity, they require strong sedimentation to drop them 
to the bottom of the centrifuge tube. Bryson called attention to the 
fact that they are more liable to be found in the small quantity of urine 
left over after voluntary urination, this last amount being taken by a 
soft catheter and immediately sedimented. 

If tuberculous infection be suspected but be incapable of demonstra- 
tion, the sediment of the suspected urine may be inoculated into a healthy 
guinea-pig, the result of which furnishes very reliable testimony as to the 
infectiousness or non-infcctiousncss of the urine. Such urine should be 
drawn aseptically from the bladder. 

While the microscopic and cystoscopic demonstrations mentioned 
establish the existence of tuberculous cystitis, that does not comprise all 
the necessities in respect to diagnosis, as it is still incumbent on the 
diagnostician to inquire into infection of otlier parts of the body, and 
more especially of the kidneys, a matter not to be considered here, 
however. 

Treatment. — In addition to the hygienic influences always advanta- 
geous in tuberculous affections, the treatment of cystitis of this nature 
may be divided into palliative and operative, general and local. 

From the writings of many authors, it would seem that local curative 
measures should receive but scant attention or should be avoided, and 
dependence should be had on change of climate and the use of general 
supportive measures. It is fortunate that the cloud of passimism that 
has dominated this subject is lifting, and that the feeling of helplessness 
participated in by both the profession and the people is being replaced 
by a much more hopeful one. 

It is true that the medicinal solutions, such as nitrate of silver and 
permanganate of potassium, ordinarily beneficial in vesical inflammations, 
do more harm than good here, but it is also true that iodoform emulsion, 
with some bland oil as a vehicle (one dram to the ounce of liquid vaselin, 



PLATE VII. 



Constriction of Ureter Orifice with Ballooning of the Prolapsed Ureter 
AT Each Effort at Evacuation (Peristaltic Contraction) (Casper). 

a, Shows the ureter quiescent; b, shows the same distended. 
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or oleolene), is not only soothing to such a bladder, but displays marked 
curative influence. Such an emulsion may be injected through a small 
soft-rubbex catheter, or even without a catheter, by means of a four-dram 
penile syringe, once daily, two or three drams at a time. It should be 
allowed to remain as long as possible afteiward; and the patient may 
be instructed to refrain, in urinating, from completely emptying the organ. 
Gomenol oil, a preparation of eucalyptus in pure olive oil, is also soothing 
and beneficial at times. The occasional use of boric solution as an irriga- 
tion, where there is active secondary infection, is gratefully received. 

The internal use of the formaldehyd group of medicaments has little 
application in this association, but creasote and guaiacol, in full dosage, 
act well occasionally. They may be used in conjunction with other 
appropriate general tonics. Salol and the salicylates are of some service 
where there is secondary infection. Cod-liver oil is still much esteemed 
by many when it is well borne. Induded in the hygienic influences 
advisable, should be plenty of fresh air, but avoidance of prolonged or 
active exercise; while abundant nutrition should be given (see Surgical 
Tuberculosis, Vol. I, page 630). 

With some diffidence, in preliminar}" notes in one or two of the 
journals in 1903-04, I call^ attention to some rather surprising 
effects I had observed in connection with the use of air for cystoscopy 
in tuberculous bladders. Instead of the repetition of air-cystoscopy 
being followed by increase of the symptoms and the local evidences, in a 
number of instances it was followed by steady improvement in all respects. 
It must be admitted that iodoform injections were being used regularly 
during the same period. Nevertheless injury did not follow the manipu- 
lations, and improvement (even permanent relief, in certain instances) 
did follow them. The question is, whether the air used in the bladders 
did not exercise a beneficial influence in a manner similar to that recog- 
nized for tuberculous peritonitis, in which many cases are recorded as 
permanently cured by simply opening the peritoneum and allowing air 
to get to the affected membrane. It would seem to be a matter worthy 
of further attention, at least. 

Until lately it has been the custom to reserve surgery as a last resort 
in vesical tuberculosis; but sentiment has been undergoing change on this 
subject also. In obstinate ulcerations Guyon advocates direct access to 
the parts by suprapubic incision, the vigorous use of the curet, and the 
application of bichlorid of mercury solution, 1 : 1000, by means of a swab; 
with subsequent drainage, for a time. The modem forms of cystoscope 
have afforded less radical means of access to effect the same purpose; 
and Garceau®® has reported a number of cases in which he has derived 
excellent results from the use through the cystoscope of direct applications 
of both the bichlorid of mercury and the nitrate of silver. General narco- 
sis preceded the treatment. 

Based on experience with nephrectomy in connection with unilateral 
tuberculous kidney and secondary vesical tuberculasis, removal of such 
a kidney was advised with the expectation that it would be followed by 
restoration of the bladder to health; but later observations have led 
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to still more radical conclusions: that even though both kidneys are in- 
fected, one badly and the other slightly, the removal of the worse one is 
likely to be followed by desired relief to the bladder, if not also to thfe 
other, less afflicted kidney. 

Artificial drainage may become a necessity in the later, ulcerative 
stages with unceasing pain. In that case it is advisable to make the 
incision through the vagina, in the female, and suprapubically in the male. 


VESICAL HEMATURIA. 

Hematuria being but a sign of some disease, the chief interest pertain- 
ing to its study relates to the diagnosis of its source and its cause, appro- 
priate therapy depending largely on the correct solution of these two 
questions. 

Causes. — It arises from either general or local causes. Since the 
general causes involve bleeding from other urinary organs as well, it is 
not necessary to more than mention them here. They embrace the dys- 
crasias coming from purpura, hemophilia, scurvy, malaria, yellow fever, 
cholera; and the toxic influence of chemicals absorbed in various ways, 
such as turpentine, cantharides, and poisonous anilin dyes. Lichten- 
stern®^ reports hematuria in workmen living under such influences. 

For local causes of vesical hematuria Davis^^ has presented an excellent 
classification, as follows: (1) Circulatory disturbances; (2) trauma; 
(3) infection; (4) new-growth. 

Vesical hemorrhages from circulatory disturbances are such as occur 
in connection with varicosity of the membrane^ or passive congestion 
from other causes, such as hepatic cirrhosis®^; also the condition, not 
unusual and sometimes very dangerous, incidental to obstructive pros- 
tatic hypertrophy of long standing, in which a catheter is passed and all 
the contained urine is drawn off at once. This removes the accustomed 
counterpressure from the membrane, inducing severe passive congestion 
of the whole urinary tract, hemorrhage, perhaps suppression of urine, 
and death. 

Trauma, — Injuries, direct or indirect, may produce vesical hemorrhage. 
Rough or forced catheterization, the mechanical effect of foreign bodies, 
including calculi, are instances of the first-named; while any external 
violence transmitted to the bladder may be included in the second. 
Kicks or falls, producing contusion or rupture, are instances in point. 

Infection , — Tuberculous and other forms of infection lead to inflam- 
mation or ulceration and are prolific causes of hematuria. But when thus 
produced, hematuria is not liable to be severe; it is often only microscopic 
in amount (see Vesical Tuberculosis). Aside from the bacterial infec- 
tions, the parasites, filaria sanguinis and distoma hematobium, occasion 
the same condition in tropical countries, fortunately not in our own. 

Nevygrowths , — Tumois habitually furnish the most severe degrees of 
vesical hemorrhages, papilloma and carcinoma being especially disposed in 
this way. Vascularity is the prominent feature of such growths, and the 
friability of the structure leads to its breaking down and bleeding. Under 
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such circumstances, with cystoscopic assistance a continuous stream of 
blood may be seen issuing from the wall of the bladder. Such bleeding 
occurs independently of activity or exercise on the part of the patient, 
and may begin either at night or in the daytime. 

Diagnosis. — While there are fairly characteristic features pertaining 
to the different causes of hemorrhage from the bladder, the study of these 
is more interesting than practi(!al, as the one thing to do is to resort as 
early as possible to the use of the cystoscope. This means will lead more 
directly than any other to a solution of the two questions involved, i, c., 
the source and the cause of the hemorrhage; and will also give the most 
direct clue to appropriate therapy. The treatment of hematuria is con- 
sidered under the discussion of the respective conditions in which it o(;curs. 


TUMORS OF THE BLADDER. 


Tumors of the bladder formerly had little recognition as such from 
clini(;ians, but modern methods of investigation and instruments of preci- 
sion have rendered possible the diagnosis, and surgery has done much to 
make the advance of practical benefit. 

Classification. — Vesical tumors have been divided into benign 
and malignant; but sequences of the clinic show that such division is not 
always tenable; that so-called benign tumors commonly exhibit an almost 
inevitable tendency to recur and finally to merge into a definitely malig- 
nant growth. Kuster’s classification, quoted by 13avis,^^ is probably 


the most practicable for the present: 
1. Epithelial group 


Papilloma. 

Carcinoma. 

Adenoma. 

Cysts (dermoid). 


2. Connective-tissue group 
li. Muscular group 


Sarcroina. 
Myxoma. 
Fibroma. 
Angeioma. 
. . Myoma. 


Clinical obser\'^ation has taught that tumors of the bladder affect 
males almost three times as often as females; that they are especially 
prone to occur, primarily, in the proximity of the ureteral openings and the 
trigone. Secondary tumors are engrafted at other parts of the bladder 
from contact with the original growth when the bladder is empty. Sar- 
comata manifest themselves particularly in childhood; papillomata, in 
middle life; carcinomata, after forty-five. Sarcomata are exceedingly rapid 
in their growth, attaining a large development within a few weeks; while 
the remainder vary from a very slow growth to a moderately rapid one. 

Local Characteristics. — As a general rule, malignant tumors tend 
to infiltrate the bladder wall, and extend by further involvement of 
the wall; so that their extirpation necessarily demands the coincident 
removal of more or less bladder-structure. Those of the so-called benign 
type tend more to pedunculation, and their growth is in the direction of 
least resistance, i. e., into the bladder cavity; their removal, therefore, 
requires less radical methods than the other. 

VOL. IV — 21 
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The pedunculated, polypoid tumors vary from soft, filmy, fimbriated 
masses floating in the fluid, as seen by the cystoscope, to firmer, cauli- 
flower-like bodies, attached to the bladder wall by pedicles of greater or 
less size. They are freely movable within the cavity. 

The opposing type present the sessile appearance, with broad attach- 
ment and involvement of vesical structure; of rugged, ul(;erated surface, 
with gaping fissures, from which blood may be oozing at the time of ob- 
servation. These growths are not only immovable in themselves, but 
they change the vesical w^alls into a dense mass of board-like hardness, 
often palpable through the rectum or the alxlominal wall. 

Symptoms. — The earliest, most enduring, the most characteristic 
symptom of tumor of the bladder is hematuria. It is erratic in its ap- 
pearance, especially in the early period ; and this uncertainty and appa- 
rent lack of reason may bo descried as an earmark of tumor. Acting as 
a foreign body, a vesical tumor superinduces irritation and vascular 
changes that result in infection and cystitis, which adds its quota to the 



Fig. 181. — PKDUNCur.ATKii Vii.rors Papilloma, 
Si7.K OK Walnut (Nitae). 

Phosphatic incrustationa on its surface. 


Fig. 182. — Unevkn, Fiwurkd Surface of a 
Broad-rahed Carcinoma, Denhk Tissue 
(Nitae). 


symptomatology. Malignant tumors in their later stages place the stamp 
of their toxic influence on the patient, in the shape of debility and cachexia ; 
and either constant misery or intennittent agony of the severest degree 
may fill the declining days and nights of such a sufferer. Some patients 
display the most extraordinary tenderness, crying out on the slightest 
manipulation, so that even the intnxluction of a soft catheter is insuffer- 
able without preliminary local anesthesia. 

Diagnosis. — While the history and clinical manifestations may 
give evidence sufficient for a presumptive diagnosis of tumor, .especially 
when confirmed by recto-alxlominal palpation in some cases, they cannot 
fulfil the requirements for a comprehensive diagnosis as demanded at the 
present day. These can be furnished by the cystoscope alone. In addi- 
tion to the actual presence of tumor, the investigator must be prepared to 
determine as accurately as possible the location, the appearance, and the 
number of tumors present, their mobility, mode of attachment to the wall, 
and the extent of involvement of the latter. All of these have a definite 
bearing on therapeutic deductions. 
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Two conditions sometimes render cystoscopy difficult, but seldom 
render it impossible: the excruciating tenderness of late carcinoma, 
and free hemorrhage from the tumor. If the local use of alypin (as 
described at page 287), together with a morphin suppository, does not 
suffice to deaden the sensibility, spinal anesthesia with alypin (J or J 
grain) or general anesthesia may be relied on for the purpose. There are 
three ways of meeting the other difficulty (active hemorrhage) : adminis- 
tering stypticin (Merck’s) in doses of 4 grains three times daily, internally; 
injecting a solution of one of the suprarenal extracts, 1 : 1000, into the 
bladder just before instrumentation; and the use of a cystoscope that 
affords abundant and rapid irrigation during the time of observation. 

In case it be found impossible to make this means available (there are 
few conditions appertaining to the patient that can render it inexpedient), 
resort may be had to suprapubic cystotomy. In the absence of cysto- 
scopic possibilities, either for diagnosis or for treatment, this, in all likeli- 
hood, will be the avenue of approaerh for operative measures or for perma- 
nent drainage, so there are no effective objections to it. Indeed, if 
hemorrhage be obstinate and severe, cystotomy is the logical measure 
and should be adopted without delay. 

Prognosis. — While the trait of benignamy is attributed to all 
vesical tumors except carcinomata and sarcomata (Barling® and others), 
the irony of the term appears in the remark of Morton,’^ who says: “ Benign 
tumors, if let alone, may cause death either from the repeated hemorrhages 
or from pyelonephritis following cystitis. They (*an be readily removed 
by operation, but are apt to grow again.” It might be added that, while 
they are apt to grow again, there are many cases reconled in whi(*h per- 
manent relief has followed the early removal of pedunculated tumors. 

The prognosis of malignant tumor is much more gloomy than that 
of the benign type. It is not only more difficult of removal, requiring 
the coincident removal of parts of the bladder-structure, but its tendency 
to recur is even greater than that of the benign variety. 

Treatment. — Although its results are not very encouraging, as 
indicated in the above remarks, there is no doubt of the advisability 
of removal of any pedunculated vasical growth, of whatever location 
or nature, and at the earliest possible moment. The natural tendency 
of such growths is to increase and to multiply; the earlier the re- 
moval, the easier the operation and the greater the likelihood of perma- 
nent relief. 

With reference to the non-pedunculated or malignant growths, doubt 
is expressed in some quarters as to the justification of attempts at their 
removal, the argument being that they offer little promise of effectiveness, 
and when the tumors do return the conditions are not as favorable as they 
would have been without operation; and that life is not prolonged, but is 
sometimes shortened by operative measures. This same line of argument, 
it will be recognized, has been applied to malignant growths in other parts 
of the body, and it is probably no truer of this than of other parts of the 
body. Early, radical extirpation offers the greatest promise of permanent 
relief of any measure now attainable for vesical neoplasms. 
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Watsori“" has studied the records of 653 cases of vesical tumor (243 
benign, 410 malignant), and has found that, following more or less radical 
operations, of papillomata and myomata, 34 per cent, were free from 
recurrence at the end of a year; of carcinomata, 28 per cent, were free 
at the end of a year. He sums up the results of operative treatment as 
follows: If the operative deaths and rapid recurrences are combined 
under the head of operative failures, such failures have occurred in 28.6 
per cent, of benign tumors, and 46 per cent, of carcinomata. 

In many instances removal of the tumor may be accomplished by 
snare and galvanocautcry, through the operative cystos(*opc; in others 
suprapubic cystotomy and direct attack will be necessary. If the growth 
is pedunculated, an oval incision about its base, including the adjacent 
mucous membrane, with thorough excision, is the approved procedure, 
followed by cauterization of the site. 

If the growth is sessile or involves the bladder-wall, the latter must be 
taken away with it, by freer incision through the entire thickness, with 
subseciuent suturing of the edges of the wound. 

Extirpation of the Bladder.- -In view of the unsatisfactory results 
from (excision or partial resection of the bladder for tumor, total extirpa- 
tion of the bladder has been urged as a more effective means of eradica- 
tion. Up to the present, there are records of twenty-five such o])erations 
for carcinomatous tumor, with eleven survivals and fourteen deaths, 
an operative mortality of 56 per cent.; survival, 54 per cent. 

With this high operative mortality as a basis of his reasoning, Wat- 
son^^® proposes that, preliminary to the extirpation, double nephrostomy 
be done, i. c., that permanent drainage of both kidneys be estaJ)lislial, con- 
ducting the urine to the surface of the skin in the loins. This is to take 
care of the urinary secretion and remove it as a factor in the performance 
of the extirpation, and also to militate against subseciuent renal and pelvic 
infection, the bete noir of rectal implantation, after the immediate dangers 
of the operation are over. Further, the suggestion of Watson permits the 
division of the operating into two stages, which is impossible in adopting 
cither rectal (Maydl’s plard"*); vaginal (Pawlik's®®), or urethral (Sonnen- 
berg’s*®"’) implantation of the ureters. Nephrostomy is also proposed for 
inoperable cases in which the urine is the source of unrelenting misery in 
filling and emptying an intolerant bladder. 

FiXtended discussion of vesical extirpation may be found in the excel- 
lent contributions of Hartley,^® Alann,^^ and liovee.^®”®®*^^ 

The steps of the operation, as given by Rovsing,®”® are described as fol- 
lows: The bladder is filled with 200 c.c. of fluid and the patient placed in 
the Trendelenburg posture. Through a transverse curved incision, con- 
vexity downward, the bladder is exposed, its vertex and sides freed from 
peritoneum and other attachments, using ligatures as necessary. The 
posterior wall is carefully separated from the peritoneum if possible; if 
not, the peritoneum is freely incised and lemoved with the bladder. The 
ureters are secured by double ligatures placed one to two cm. from the 
bladder, and are severed by cautery. In women the remainder of the 
operation is done by blunt dissection, the neck of the bladder and about 
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two cm. of the urethra being freed and elevated. The urethra is clami^ed 
and severed with a small angiotribe. In the male more difficulty is en- 
countered : The prostate and 1 )ase of the bladder must be carefully separated 
from the rectum, which brings the membranous urethra within reach. It 
is clampctl with a forceps and severed as before; only in this instance 
the forceps is allowed to remain for twenty-four houra, to prevent hem- 
orrhage from the cavernous tissue. If the peritoneum has been opened it 
must be re-united by suture. The large wound-cavity is drained by the 
method of Alikulicz: A pocket of gauze is filled out with gauze strips, 
furnishing compression and al)Soiption. The incised edges of the recti 
muscles are brought together with aluminum-bronze wire, follow^ed by 
suture of the skin wound in the ordinary w^ay. After this ])art of the 
operation, which lasts usually from one-half to three-ciuartei's of an hour, 
a short lumbar incision is made on each side, extending from the edge of 
the erector spiriac eight or ten cm. outward. The ureter of each side is 
sought below its pelvis, is secured and carefully released from its attach- 
ments dowm to its severed end, and is brought to the surface. Hoth ureters 
then hang symmetrically for their wffiole length, in the triangle of Petit, 
eight cm. from the median line. The lumbar incisions arc closed. The 
ureters are not attached, but are allowed to hang free, discharging into 
an appropriate receptacle, after a No. 12 catheter has been passed into 
each as far as their junction wdth the abdominal w^all. They are i)rotccted 
by a perforated rubber finger-cot, drawm over them. These free ends 
shortly shiirik and necrose up to within two to three cm. of the skin sur- 
face, w’here they may l)e cut off, leaving a beak-shaped projection that 
soon l)econies (fovered with epithelium. The catheter is not re-introduced, 
the drainage l)cing secured and cared for by means of a girdle and cup- 
shaped receptacles of silver that am connected by tubing to a rubber bag 
attached to the thigh. This apparatus must l)e w'orn both day and night. 

Rontgen-ray Treatment. — While not enough experience has yet 
been had to determine the position of this treatment on vesical tumors, it 
may be mentioned that Gray'*® reports marked improvement from its use 
in a case of carcinoma in a gentleman sixty-seven years of age. The 
applications were made through a suprapubic opening, following surgical 
removal of the tumor from the base of the pedicle. After closure of the 
wound the patient remained well to the time of the report (eight months). 


HERNIA OF THE BLADDER. 

This is a condition long thought to be of infrequent occurrence, but now 
known to occur in about 1 per cent, of inguinal hernias. It is a protrusion 
of a part of the bladder wall from the abdominal cavity at some point 
in the lower abdominal wall, usually the inguinal canal, males largely 
predominating. The bladder may be within the sac of a large inguinal 
hernia, but thi^ form is seldom encountered. In the commoner form the 
bladder is not within the hernial sac, but is at the side of the sac, the 
peritoneum covering the posterior and lateral wall of the bladder forming 
the inner wall of the hernial sac. In very rare cases the bladder alone 
and without any peritoneum forms the hernia. 
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Thinned, dilated bladders are for the most part met with in vesical 
hernia, and individuals the subject of urinary obstruction or of lowered 
state of health arc most liable to the condition. 

The chief importance of vesical hernia consists in its liability to inad- 
vertent injury during the performance of herniotomy. The seriousness 
of this accident appears in the figures collected by Lotheissen,®® of sixty- 
five such cases, wdth eighteen deaths. 

Diagnosis. — In the physical examination of hernia containing a 
part of the wall of the bidder it may be noticed that desire to urinate is 
aroused by the manipulations of the examination; the patient may men- 
tion that his urination is accomplished in several stages, instead of all at 
once; that the hernia gradually increases in size with the filling of the 
bladder, etc. Any suspicion of the presence of hernia of the bladder in 
connection with an existing tumor of this kind should be tested by the 
use of the cystoscope, in which the retrospective lens is employed, in order 
to detect a protrusion in the direction of the operator. Manipulation of 
the sac externally while observation is being made through the cystoscope 
maj' furnish valuable evidence in establishing the connection. 

Treatment. — As with other hernias, a well-fitting truss may give 
good service for palliation; but complete restoration may only be ex- 
pected from a radical operation. The accidental incision of the bladder 
should be at onc^e followed by tight closure with two rows of cliromicized 
catgut sutures before reducing the protrusion; testing with intravesical 
injection of boric solution; the retention of a soft catheter in the bladder, 
per urethraui; and the completion of the radical procedure. Such a 
course relieves the accident of most of its danger. 


FOREIGN BODIES IN THE BLADDER. 

Foreign balies reach the cavity of the bladder by intentional or by 
accidental means. The variety of objects embraced in the list is sur- 
prisingly large. In addition to calculi, pieces of suture, of broken cathe- 
ters or bougies, bony sequestra,* and other substances with more or less 
legitimate excuse for their presence, there are parts of pencil, straws, 
glass tubing, beads, wax, chewing-gum, hair-pins — in fact, every conceiva- 
ble object that may be made to enter the urethra for the purpose of 
titillating the feelings and the erotic fan(*ies of masturbators. The hair- 
pin is a favorite object with the female. These various means are used, 
perhaps, repeatedly, until finally, under the influence of sexual excite- 
ment or orgasm, they the grasp and are forced into the urethra, 

when they arc pressed into the bladder by the excited efforts at regaining 
them by the patient. 

In other instances soft catheters are left a demeurey but escape from 
the retention apparatus and find their way into the bladder. A husband 
lost a catheter in the urethra and bladder of his wife while endeavoring 

* Haggard^* found the full skeleton of an ectopic fetus that had ulcerated its 
way into the bladder of a patient. Dunn** found a bony sequestrum nearly an inch 
long. 
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to pass it into the uterus for the purpose of causing abortion; and in 
a patient of my own a veterinary surgeon used a willow switch 
instead of a bougie for enlarging the caliber of a supposed deep ure- 
thral stricture; about three inches of the switch broke off within the 
bladder, formed the nucleus for phosphatic incrustations, and developed 
into a stone of large size, requiring removal by suprapubic cystotomy a 
year later. 

This is a frequent outcome of such an accident: The patient, im- 
pressed with the shame of his act, fails to ask assistance until months 
later; the foreign body evokes irritation, infection, and cystitis, and he 
finds further delay impossible. 

Treatment. — It was formerly necessary to cut down for the removal 
of all such foreign bodies; but ingeniously contrived hooks, alligator 
forceps, and lithotrites, besides the operative cystoscope and its accesso- 
ries of mcxlern devising, have materially lessened the occasions for such 
radical measures. Of two hundred and 
forty-nine cases colle(;ted by Denuce there 
were, prior to 1830, twenty-seven extrac- 
tions and one hundred cystotomies; be- 
tween 1830 and 1856, twenty-two cysto- 
tomies and one hundred and one cases of 
extraction; with a similar increase since 
that time.^ 

Practically all small objects, such as 
portions of catheters, sticks, hair-pin, stone, 
lione, etc., may be removed by means of 
the operative cystoscope and appropriate 
accessory instruments (see p. 291). Even 
friable wax or gum may be thus removed 
with a scoop. After phosphatic incrusta- 
tion of such an object has progressed far, 
crushing may be necessary, or removal by incision through the i)erineum 
or the suprapubic area. Keyes'^^ calls attention to the especial danger 
from pieces of glass in the bladder and their liability to cut or injure the 
bladder incidental to efforts at extraction; and advises that immediate 
cystotomy be performed in such a case. 



Fia. 183. — Showing Hair-i‘in in 
T iiK Bladdkr of a Yoi’ng 
Woman (Nitze). 

The shafts of the pin appear diver- 
gent, but arc really parallel. 


INJURIES OF THE BLADDER. 

Because of its situation deep in the well-padded bony pelvis, injuries 
to the bladder are rare compared with those of the more exposed organs 
of the body; and it requires an extreme degree of violence to reach or 
affect it. Nevertheless, a force that is powerful enough to injure the bony 
pelvis does not usually fail to leave its impress on the bladder as a contu- 
sion, a wound, or a rupture. 

Contusion. — Theoretically possible, but practically rare, this in- 
jurj’ is sustained from a kick or a fall in which there is bruising of the 
bladder without solution of its continuity. It may occasion derangement 
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of the vascularity of the organ to such a degree that fairly active hemor- 
rhage results, with the formation of clots in the organ. Some degree of 
temporary shock to the patient is usually observed. 

The chief point of importance connected with this injury is its differen- 
tial diagnosis from rupture of the bladder, a mistake which leads to delay, 
and delay in proper treatment, even for a moderate number of hours, 
may result in the loss of the life of the patient. This subject will be con- 
sidered further under Diagnosis of Rupture of the Bladder. 


WOUND AND RUPTURE OF THE BLADDER. 

Definition. — The term wound of the bladder” indicates a break not 
only in the continuity of the bladder itself, but also of the skin and soft 
parts surrounding it. Rupture indicates a solution of continuity of the 
bladder, without wound-communication with the external surface. 
Practically, the essential difference between the two conditions is the 
morbid (jommuni cation with the external surface; hence, with this dis- 
tinction understood, they may properly be discussed together. 

Sources and Mode of Injury. — These injuries may result from 
either direct or indirect violence; and may be either intraperitoneal or 
extraperitoneal, that is, the break in the bladder-wall may or may not 
involve the peritoneal covering, depending on the location and extent 
of the injury. 

The ]ull bladder is the vulnerable bladder, the one most liable to in- 
jury from any form of violence. Large and tense, it is exposed to stab 
wounds and gunshot wounds in broils; to puncture or laceration from a 
fall in which the abdomen is pierced by a picket or stake, or the object 
of an attack by a horned animal; or to penetration by bony spiculae in 
case of fracture of the pelvic bones. It is also more vulnerable with 
respect to rupture, from any of the many ways in which that injury is 
sustained: from kicks, blows, falls from a height; the passing of vehicle 
wheels over the abdomen; from spontaneous rupture in connection with 
straining efforts incident to parturition, obstructed urination or difficult 
stool (in the presence of pathologic bladder). Crushing injuries that roll 
the patient between two cars may cause rupture, wound, or laceration 
of the bladder. 

While injury from all of these effects is more likely to happen to a 
filled bladder, it must be conceded that the empty state does not secure 
immunity from direct force. A stake or fence picket that penetrates the 
perineum in a fall also may penetrate the bladder, whether full or empty. 

Injury to the bladder may be produced by means of surgical instru- 
ments, lithotrites, forceps, or metal catheters. Neumann, in extracting 
an adherent stone in a boy, tore through both bladder and rectum. 

Prognosis. — The vast difference between the results of such inju- 
ries under the older ‘‘ expectant” plan of treatment and the modem one 
is indicated by reference to the statistics on the subject. Bartels^ in 1882 
analyzed one hundred and sixty-six cases of mpture of the bladder, which 
gave one hundred and forty-nine deaths and seventeen recoveries, a 
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mortality of 90 per cent. In 1903 D. F. Jones^® analyzed fifty-four cases 
of later occurrence, finding twenty-six deaths, and twenty-eight recov- 
eries; mortality, 48 per cent. Of the twenty-two cases published since 
1892, quoted by Horwitz,^* there have been seven deaths and fifteen 
recoveries; mortality, 27.5 per cent. This great improvement has been 
brought about by prompt operation. 

Symptoms and Diagnosis. — The two questions most urgent of 
solution in all of these injuries are: (1) Is the bladder itself involved, 
either by wound or rupture? (2) Is the injury intrapcritoneal or extra- 
peritoneal? On the prompt and correct determination of these two 
questions, backed up by the immediate application of appropriate surgi- 
cal measures, more than upon anything else depends the death or the 
salvation of the patient. This, how’ever, is not always easy of accom- 
plishment, even where there is a wound of the external structures, for the 
urine, in su(;h a case, may not appear externally, but may leak into the 
tissues or into the peritoneal cavity, failing to affonl the clue that it might 
otherwise furnish. 

Following the receipt of injury that ruptures the bladder or that causes 
a wound without external drainage of urine, there is usually shock of 
pronounced proportions. There is also complaint of severe pain in the 
lower part of the alxlornen, frequent but futile efforts are matle at urina- 
tion; and when the catheter is passed, only a small quantity of urine is 
found in the bladder, and this is tinged with blood.* When fluid is in- 
jected there is no return through the catheter of the same amount as 
was injected. Further, instead of the injection being followetl l)y the 
usual globular tumor of a filled bladder in the pubic region, dull on percus- 
sion, none of the signs of the bladder are perceptible; but there is increas- 
ing dullness in the flanks, as in ascit^. 

The next striking change is the onset of peritonitis and its train of 
symptoms, thready pulse, hiccough, and vomiting. Peritoneal infection 
is not necessarily an immediate follower of the entrance of urine into the 
peritoneal cavity, as many cases of rupture are reported in which patients 
continued to be about, or even at work, for days after the injury, their 
alxlomens containing urine all of the intervening time; and not until 
catheterization had been applied had the infection taken place. 

If the urinary leakage is into tissues outside of the peritoneum, tliere 
is steady accumulation and diffusion of urine here ; which , when it becomes 
infected, develops phlegmon, abscess, sepsis, possibly peritonitis if appro- 
priately located ; and unless prompt and effective surgi(!al action be taken, 
the outlook becomes as serious as with intraperitoneal leakage. 

In no crisis of surgery are the forceful mind and master hand needed 
more than in this one. “Masterly inactivity” leads to sure death; de- 
ferred activity, to the same conclusion. Of the cases of rupture operated 
on within the first twelve hours, the mortality is about 38 per cent.; 

* This, however, does not always follow, as Herrick^* reports two cases in which 
large rents in the posterior wall of tne bladder permitted the entrance of the catheter 
into the abdominal cavity and the withdrawal of large quantities (one quart in one 
case, a pint and a half in another) of bloody urine, in a forceful stream. 
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from twelve to twenty-four hours, 70 per rent.; after this, about 73 per 
cent. The necessity for prompt action is, therefore, apparent. 

The symptoms and signs mentioned make a strong chain of evidence 
presumptive of ruptured bladder, under which circumstances definite 
steps should be taken to determine the question. Hydrogen or oxygen 
gas has been recommended for injection through a sterile catheter, and 
its behavior observed ; or sterile water has been used for the same purpose. 
But these means have not received the undivided support of writers. 
Together with the cystoscope, they are condemned by Horwitz,^® who 
says: “ It is evident that there is no known means that can be regarded 
as a reliable aid in attempting to diagnose rupture of the bladder. All 
the expedients suggested are fraught with more or less danger to the 
patient; the use of the sterilized catheter is probably less dangerous 
than any of the others. It follows, therefore, that in all cases of doubt, 
instead of losing valuable time .... it is wiser to proceed at 
once with an exploratory operation. It is (‘onceded (White and Mar- 
tin, page 408) that cases simply of contusion of the abdomen and blad- 
der may give rise to perfect simulation of rupture, embracing tbe typi(^al 
symptoms of shock and bloody urine; and also that suppression of urine, 
with alcoholism, sometimes presents the same syndrome of symy)toma- 
tology. With these facts in view^, it is hanlly justifiable to undertake 
laparotomy on a mere suspicion. Tangible evidence, other than that of 
fatal delay, is desired. It is probable that a well-e(iuipped cystoscope 
is best adapted to furnish this evidence, and wdth the least harmful effect. 

While it is a question w hether the older forms of one-view, non-irrigat- 
ing cystoscopes could be employed to advantage, a model supplied with 
ample irrigating facility and readily interchangeable lenses (direct, right- 
angle, and retrospective) is well calculated to determine the existence, 
size, and location of a vesical rupture, or a rent in the bladder communi- 
cating with an outside w^ound. Such a cystoscope supplies a view^ during 
the passing in of the fluid, at least; and even if the view^ be interrupted 
shortly, a glimpse may be sufficient for all diagnostic pur])oses. In case 
of a shot w'ound, the missile may have remained in the bladder, or may 
have passed out through a second wound, with or without peritoneal 
perforation, on which questions, also, the cystoscope may throw valuable 
light. 

Treatment. — Fenwick states that rupture is intraperitoneal in 88 
per cent, of cases; Ulmann^^® believas 85 per cent. With extraperitoneal 
injury the surgical requirements depend largely on the amount of leakage 
of urine into the tissues, together with its infectiousness. If these are 
pronoun(*ed, time should not be wasted, but the affected parts should be 
promptly reached by incision and free drainage should be establishetl in 
addition to leaving a soft catheter in urethra and bladder. Other surgi- 
cal principles applicable under such circumstances are to be follow^ed. 

If it is determined or strongly suspected that the injury involves the 
peritoneum, immediate preparations for laparotomy should be made. 
A median incision, moderately low dowm, permits obser\^ation of the 
abdominal contents (as to blood, urine, etc.) and also allows a direct 
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examination of the bladder for a tear or perforation. On locating one, 
its edges are trimmed, cleaned, and closed with Lembert sutures, rein- 
forced with a second row of sutures if there is reason to doubt the efficiency 
of the first; after which the toilet of the peritoneum is made and drain- 
age is provided. A rubber catheter is retained in the urethra and 
bladder for a week. If the bladder has been opened incidental to -the 
operation, direct drainage from it may also be arranged for, possibly 
leaving the abdominal wound partially open and the intestines walled off 
with gauze. 

It is at times difficult to place sutures in a deep-lying wound of the 
bladder, say, in the bas fond; in which case assistancre is gained by plac- 
ing sutures in the anterior end of the wound first and using them for 
traction. 


VESICAL FISTULA. 

A fistulous tract may connect the bladder with the outer surface of 
the skin or with some neighboring organ; and such connection deter- 
mines its designation, as vesicorectal, vesico-intestinal, vesicoperineal, 
vesico-abdominal, etc. Vesicovaginal and vesi(‘o-urethrorectal fistulas, 
together with those from patent urachus, are discussed elsewhere. 

The causes of vesical fistulas are numerous. They eml)race those 
arising from surgical operations, both intentional, for prolonged drainage 
of the bladder, and unintentional, the result of complicating conditions 
in connection with operations; they include those of traumatic, tubercu- 
lous, and malignant origin; and those from ulceration or abscess-forma- 
tion, the sequence of calculus in the bladder or concretion in the bowel. 

Of ninety-five cases of vesico-intestinal fistulas analyzed by Chavan- 
naz,^® thirteen were traumatic, twenty-nine ulcerative (from stone, abscess, 
etc.), nineteen malignant, seven tuberculous, and twenty-seven unclassi- 
fied. 

Symptoms. — The most constant symptom of vesical fistula is the 
escape of the urine in an abnormal direction. Next, the appearance in 
the bladder and urine of materials or products of other organs (feces, gas, 
undigested particles of food). Pneumaturia is caused most frequently 
by fistulous connection with the bowel, but it also arises from bacterial 
activity or fermentation in the bladder; so this is not pathognomonic of 
intestinal communication, as some authors claim. If the fistula connec^ts 
with the small intestine or the proximal end of the colon, although urine 
may enter the bowel it does not necessarily become evident in the feces, as 
it thoroughly mixes with the latter, under such circumstances. Cystitis is, 
of course, to be expected, from the presence of infective foreign materials. 

Diagnosis. — Vesical fistula is to be differentiated from that of ure- 
thral origin by obser\^ation at the time of urination. If the connection 
is with the bladder, the leakage is liable to be continuous; if from the 
urethra, leakage occurs only at the time of urination. 

Tests may be made by injecting indigo-carmin or methylene-blue 
solution into the bladder and watching for its escape at suspected points. 
Or hydrogen peroxid may be injected into the fistulous tract and lead to 
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the appearance of bubbles and air in the bladder, made evident at the 
first subsequent urination, or by coincident observation through a cysto- 
scope. The latter is preferable, as it indicates the locality and size of 
the abnormal opening in the bladder. 

Treatment. — Palliative or operative measures may be adopted, 
according to individual indications. 

One primary and fundamental condition must be fulfilled before suc- 
cess can be expected : All resistance or obstruction to the escape of urine 
in a direction other than through the fistula must be removed. However 
diligent the operator may be in treating a fistulous tract, if he neglect to 
remove obstruction from a urethral stricture, for instance, he invites in- 
evitable defeat at the outset. After providing for this (by operation or 
the retained catheter), he may turn his attention to the treatment 
of the fistula itself. This consists in freshening or (juretting the tract 
with a sharp gimlet-curet, followed by swabbing with pure carbolic 
acid or nitrate of silver fused on the end of a probe by heat. To this may 
be added a deeply placed suture of silkworm-gut to maintain close apposi- 
tion of the freshened walls; with a retained catheter to serve for continu- 
ous drainage for a \veek. If there is much cicatricial tissue surrounding 
the tract, it should be cut away previous to closure. 

Vesico-intestinal fistula (non-malignant and non-tuberculous) is to 
be treated by laparotomy, severance of the gut from the bladder, freshen- 
ing and suturing of both fistulous openings, followed by provision for 
ample and continuous drainage and frequent irrigation of both organs. 
Temporary colostomy may be added for greater certainty of the result. 

Fistulas of malignant or tuberculous origin are practically incairable, 
and palliative treatment alone is applicable to them. This consists 
chiefly in irrigation and drainage. If the fistula involves the intestine, 
permanent colostomy may be demanded, where there is excessive suffer- 
ing from the entrance of fecal masses into the bladder; or Watson’s 
suggestion of nephrostomy^® may be indicated for relieving the cancer- 
ous bladder of all contact with irritating urine. 
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CHAPTER LVIII. 

STONE IN THE BLADDER* 

By Arthur Tr^vcy Cabot, M.D., 


A stone in the bladder is a concretion which the bladder is unable to 
expel per ureihram and which therefore requires surgical interference 
for its removal. 

Physical and Chemical Characteristics.— These concretions may 
be classified according to the principal calcareous ingredient which enters 
into their composition, and may be divided into the following groups : 

1. Uric acid stones, composed of uric acid and the acid urates. 

2. Oxalic acid stones, composed of oxalate of lime. 

3. Phosphatic stones, which contain alkaline phosphates and carbo- 
nates, not infrequently combined with urate of ammonia. 

Certain other organic substances which are found in the urine some- 
times exist in sufficient amounts to form calculi. Cystin is the most 
common of these. Xanthin and indican calculi have been reported. 
Hasses of cholesterin and fibrin have been obseiwed. Hematoidin and 
urinary coloring-matters are also foimd in stones; usually in inconspic- 
uous quantities. These rare constituents of urinary calculi have interest 
in connection with biologic chemistry, but are so infrequent as to have 
little practical importance. 

While most calculi fall naturally into one of the three classes named 
above, it is not unusual to find one belonging partly in one group and 
partly in another. Thus a stone with a uric-acid nucleus may have a 
layer of oxalate of lime around it, and again outside of this a phosphatic 
layer. 

If the calcareous parts are dissolved out of a stone, an albuminous 
mass is left which preserves the shape of the stone. This basic substance 
exists in all calculi and serves as a framework in which the salts are 
deposited. Cystin stones have less of this albuminoid basis than the 
other urinary calculi. 

The investigations of Rainey, Harting, Ord, Ebstein and others have 
shown the importance of this mucoid skeleton or albuminous matrix in 
which the stone is deposited. These observ^ers have shown that when 
colloid or albuminoid substances are added to solutions of crystalline 
salts a change takes place in the crystallization of these salts. They 
develop in such media a tendency to deposit in spheroidal shapes and to 
coalesce in rounded forms. This tendency was called by Rainey the law 
of “molecular coalescence,” and the importance of it in controlling the 
formation of urinary concretions is obvious. 
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The albuminoid material necessary for stone formation may be sup- 
plied by pus, blood, or by bits of necrotic tissue. As these materials arc 
supplied by the walls of the urinary pjissages, it would seem that some 
irritation of these passafi:es must precede the formation of a calculus. 

If ^ 2 : r a n u 1 a t i o n tissue 
forms in the bladder, its 
surface secreting albuminous 
material is a favorable nidus 
for the deposit of calcareous 
salts. The surface of a 
tumor acts often in a similar 
way to set in operation the 
formation of a stone. 

The concretion when 
started acts as an irritant to 
the bladder wall and so con- 
tinues to be suy)plicd with 
an albuminoid envelope in 
which successive layers of 
spheroidal crystals arc de- 
posited. On a cross-section 
of a stone may be seen the 
concentric layers of which it is composed. The compactness of the 
different layers also varies consideral)ly e\’en when the constituents are 
tolerably uniform. 

Inspection of such a section will show also an indistinct striation 
radiating from the center out through the concentric rings. This arrange- 
ment makes distinct lines of cleavage, 
which we shall find of some practical im- 
portance when we discuss the subject of 
spontaneous fracture of stone. 

Color. — Stones vary in color according 
to their constitution. Uric acid and the 
urates are yellow or yellowish-red. Oxalate 
of lime is bro\\7i or gray in color, often so 
dark as to be practically black. Phos- 
phates and carbonates are white, shading 
off into gray. 

Consistence. — Urinary stones vary 
greatly in their degree ()f hardness. Oxa- 
late of lime stones are very hard, requiring 
great force to crush them. Stones made 
up of urates are somewhat less hard; then 
come stones containing carbonates and 
phosphates, and among the softest stones are those consisting of pure 
uric acid. 

In some stones the deposit of earthy salts is very scanty and the cal- 
culus is little more than a soft mass of mortar. Rarely we see concre- 



Fir.. 185. — A Stonk Compobkij of 
Earthy I’hobphatkb. 

In the eentral portion it shows 
the radiating strisR, surrounded by 
outer concentric layers (Ultzmann). 



. 184. — Skction of Stonk Having a Niiclkur of 
Uratk of SoiiA, A Middi.k Laykr of Oxalatk of 
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tions in which the earthy portions are almost wholly absent and the suc- 
cessive layers arc made up of tough, coagulated albuminous material. 
These albuminoid masses are sometimes of considerable size, reaching a 
diameter of two inches or more. Soft layers interposed between harder 
layers greatly weaken the resistance of the stone to crushing instruments. 

Shape.— The shape of a stone is determined first by the more or less 
even deposition of the calcareous salts upon it; seconclly, by the friction 
of the bladder walls; thirdly, by the friction of other stones; lastly, by 
the molding of closely surrounding walls, as when the stone or a portion 
of it lies in the ureter or urethra or in a pocket in the bladder. This 
molding is accomplished by an interference with the deposition of salts 
on the sides of the stone that arc closely hugged by the containing walls, 
so that the growth takes place most rapidly on tlie free surfaces. Also, 
the walls by closely grasping the stone may wear away the surface after 
it has l)ccn formed. Occasionally a stone is made up of an agglomera- 
tion of several stones, which cohere. Great irregularity of shape may 
arise from this arrangement. 

The surface of a stone varies according to the constitution of its 
outermost layer. Uric acid or the urates give a tolerably smooth surface; 
a phosphati(^ stone is somewhat rougher and an oxalate of lime stone has a 
very irregular, often prickly or knobby surface (mulberry calculus). 

Multiple Stones. — Stones usually exist singly in the bladder, but it 
is not an infrequent occurrence to find more than one; and sometimes 
several hundreds arc found in one bladder. When many exist they are 
usually small, with rounded outlines. As they become larger and rub 
against each other more evenly and firmly, they wear off surfaces and 
become facetted. This is especially the case when they arc confined 
in a pocket where they are held in close apposition. 

The Spontaneous Fracture of Stones. — That stones sometimes 
break spontaneously in the bladder had long been known, but Ord wius 
the first to furnish an adeciuate explanation of it. Rainey found that 
spheres of carbonate of lime which had been formed in a solution of gum 
w'ould split up radially and disintegrate if they were immersed in solutions 
of a different specific gravity. Ord held that the splitting up of a urinary 
calculus was, in a similar way, due to the action of urine of a different 
specific gravity and reaction from that in which the calculus formed. 
He supposed that the colloid material in the stone swelled by imbibition 
of urine of a different density, and that the nucleus, becoming thus en- 
larged, broke the outer enveloping layers by an ‘‘explosive disruption 
such as would occur in a thick-walled shell. In three of Ord*s cases 
the fragments, which were of uric acid, were covercfl with urate of am- 
monia, from which fact he argued that the urine had become alkaline, 
and that to this change was partly due its action on the colloids of the 
stone. 

Englisch* has pointed out that the rifts and ridges which start from 
the deep layers and run to the periphery make for spontaneous fracture. 
When the radiating rifts are highly developed and reach the surface of 

^Englisch: Arch. f. klin. Chir., Ixxvi, 961, 1905. 
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the stone, they come in contact with the urine in the bladder. This can 
then bring about solution of the substances in the clefts, and reaching 
the deeper layers and providing increase of volume in them or by gas 
formation may produce a breaking up of the stone. 

This explanation differs little from tliat given by Ord many years 
ago. 

It seems probable that some of the reported cases of solution of stone 
in the bladder by the drinking of lithia or other spring-waters arc instances 
of spontaneous fracture due to a great thinning of the urine by the ex- 
cessive water-drinking. 

Etiology. — In considering the circumstances that lead to stone 
formation we have two sets of causes to investigate. 



Fic;. 186 , — Spontan»:ous Fracturk ok Stone. 

Photograph <if ii specimen in the Norwich and Norfolk Hospital (obtained through the kind- 
ness of Mr. Ballance). The specimens were from a post-mortem in a case not operated on. The 
section of a stone (a) shows the urate nucleus with thick shell of carbonates and phosphates about 
it. This outer shell has beRun to split radially, showdiiR the method of spontaneous fracture. The 
other fraRiiieiits are the results of an old spontaneous fracture. Their rounded erlRCs show that 
they have lain Iour in the bladder since breakinR apart. Probably they formed oriRinally on the 
urate nucleus; then after they broke off from it, the shell reformed and this second shell is now 
.split tiriR off. 


First, the gcnenil conditions and tendencies, diathetic and otherwise, 
that induce the overproduction in the system of the materials which are 
deposited from the urine in the shape of calculi; and, secondly, certain 
local conditions which favor the deposition of these solids out of the urine. 

Locality, 'That the distribution of sbme is irregular, it being much 
more abundant in some countries and localities than in others, has been 
variously explained. It is probably due to the habits of the people, in 
ways of living, and selection of food and drink, rather than to telluric or 
atmospheric influences. 

Heredity.- -That heredity may have an influence in determining a 
predisposition to stone is undoubtedly true, and many instances are 
reported in which the uric-acid diathesis has existed through several 




SYMPTOMATOLOGY. 


339 


generations in a family, and has made its members liable to the occurrence 
of calculous disease. Whether a tendency to oxaluria or j)hosphaturia 
is similarly transmissible is not so clear. The influence of heredity hjis 
been evoked as one factor leading to the frequency of stone in certain 
neighborhoods, where generations of intermarriage might fix calculous 
tendencies on the people. 

Diet and Habit. — The influence of diet and of habits of life upon the 
excretion of uric acid and oxalate of lime is unquestioned. Thus, the 
customs of a pcoj)le, their ways of living, and their choice of food, may 
have a decided influence on the frequency of stone among them. Uric 
acid and oxalate of lime are often found abundantly in the urine of poorly 
nourished children, in wdiom the processes of digestion and of oxidation 
of tissues are imperfectly accomplished; also in older individuals who 
take large (quantities of nitrogenous food, and whose functi(ms are slug- 
gishly performed. It is therefore in these two classes that acid stones 
most commonly form. Thompson hjis pointed out the fact that stone 
is common among the children of the poor, while among the rich it spares 
the children and appears among the old men. This observation refers 
only to primary calculi; for secondary calculi, due to fermentation of 
the urine, arc more common among the aged poor, who pay l)Ut little 
regard to a moderate cystitis. In the case of oxalate of lime, its appear- 
ance in the urine may come about in a way even more direct; for the 
ingestion of certain artudes of food that contain vegetable acids abundantly 
often leads at once to the deposition of large amounts of oxalate of lime 
in the urine. Chismorc has found oxalate-of-lirne stones disproportion- 
ately abundant on the Pacific coast of North America, and is inclined to 
ascribe this to the fruit-eating habits of the people. 

Diathesis. — The association of stone with gout and rheumatism is 
so well recognized as only to require mention. 

In some diseases of the liver and spleen an excess of ui'ic acid is ob- 
served and the formation of a stone under these circumstances has been 
recorded. 

When w’e consider phosphatic stones we find that while such a stone 
may occasionally result from tlie phosphatic diathesis, it is far more 
common to see a stone of this kind as the result of a local })roc(fss. 

Alkaline Fermentation. — In chronic cystitis, sooner or later the 
urine becomes alkaline and throws down crystals of triple phosphates 
and other alkaline salts. The condition that especially favors alkaline 
fermentation is partial retention (residual urine). This is usually the 
result of some obstruction by enlarged prostate or stiicture. Rarely 
atony of the bladder leads to the same condition. An obstruction favors 
stone formation not only by causing alkaline fermentation but also by 
retaining crystals or small concretions which a healthy bladder would 
be able to expel. 

Symptomatology. — If a stone in the bladder forms upon a renal stone 
which has found its way down thn)ugh the ureter, w^e have a history 
of renal colic, followed later by a gradually increasing vesical irritation. 
A stone which forms primarily in the bladder may reach a considerable 
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size before it gives rise to symptoms which call attention to its presence. 
On the other hand, a very small stone may cause so much irritation as to 
give rise to aggravated symptoms. 

It is rare to see a case of stone exhibiting all of the characteristic 
symptoms. Some of them are usually quite pnmounced, while others 
may be absent or but slightly noticed. 

Increased frequency of urination is present in all inflammatory 
conditions of the bladder and is early noticed in cases of stone. The 
frequent micturition due to stone is usually marked, and sometimes so 
extreme that the patient urinates every few minutes. When a considera- 
ble degree of tenesmus exists, there may be almost constant spasm of the 
bladder, accompanied at times by spjisrn of the rectum and even by 
prola])se of the bowel. 

The frequency caused by a stone is increased by motion and is usually 
diminished at night during recumbency. This is the reverse of what is 
true in the frequency caused by enlarged prostate, which is often greatest 
at night, and especially in the latter part of the night. 

Sudden Stoppage of the Urine. — When the stone is drawn, by the 
outflowing stream of urine, against the internal orifice of the urethra, 
it causes a sudden stoppage of the flow with a sharp pain. This sym])tom 
occurs more commonly in the undistorted bladder of youth and middle 
age. When in old age enlargement of the prostate has raised the urethral 
orifice and formed a post-prostatic pouch, the stone does not so readily 
fall against the urethra. 

Pain caused by stone in the bladder varies greatly in intensity, but 
has special characteristics which make it the most valuable symptom 
we have for diagnosis. It may appear as a general sense of weight and 
discomfort above the pubes, in the perineum, or in the rectum. When 
more severe, it may be felt as a cutting or pri(;king. These y)ains show 
a tendency to shoot out along the urethra. Usually a considerable i)art 
of the pain felt is referred to the end of the penis. In children a length- 
ened prepuce often results from constant pulling at it in the effort to 
relieve this penile pain. Occjisionally a patient refers the pain wholly 
to the rectum and has a sensation as if a paper of pins were in the lower 
bowel. The pain, wherever felt, is usually increased at the end of urina- 
tion. This .is due to the irritation of the stone as the bladder closes 
do^vn upon it. This increase of pain after urination may be absent in a 
bladder that does not completely empty itself. 

The notable and characteristic thing about the pain of vesical calcu- 
lus is its aggravation by motion. Jolting in a wagon is very trying to 
these patients and twinges of pain may be produced if the patient rises 
on his toes and then comes cIoto hard on his heels. Even quiet walking 
causes at times great suffering, and some patients cannot turn in bed 
without an added twinge. 

Reflex Pains. — Besides the pain caused directly by the contact of the 
stone with the sensitive bladder, we sometimes find reflex pains in dis- 
tant parts. These pains are referred to the hips, to the thighs, and even 
to the lower leg and foot, also occasionally to the shoulders and arms. 
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The condition of the urine varies greatly in cases of stone. If the 
stone has not (faused much bladder irritation, the urine may be nearly 
clear to the eye. Even in these cjises, however, the microscope will 
show the presence of small quantities of pus and blood, with crystals of 
uric acid or oxalate of lime. 

As the bladder irritation increases, the urine becomes more and more 
cloudy, and if the amount of blood is appreciable, it may assume a smoky 
appearance. If the urine becomes alkaline, the pus takes on a gelatinous, 
ropy condition, often stained with blood. 

Hematuria.- -As has ])een said, a small amount of blood is alw’ays to 
be found in the sediment. Not infrequently it appears in sufficient 
amount to highly color the urine or even to lead to the formation of con- 
siderable clots in the bladder. The appearance of blood or its increase in 
the urine after prolonged motion and its relative disappearance during 
rest is a characteristic accompaniment of stone. 

Occasionally the blood appears mainly at the end of urination, a few 
drops being squeezed out as the bladder closes down on the rough stone. 
In a patient with the hemorrhagic diathesis or in cases of greatly congested 
prostate the bleeding caused l)y a stone may reach serious proportions. 

Diagnosis. \'arious (jonditions of the urinary organs may pro- 
duce symptoms ckxscly resembling those of stone in the bladder. Inflam- 
matory conditions, tuberculosis, and new-growths of the bladder and 
prostate, and stone or tubenmlosis of the kidney, may be difficult or 
impossible to differentiate by the symptoms alone. Stricture or chronic 
inflammation of the urethra and neuralgia of the neck of the bladder may 
cause symptoms at times misleading. 

As has been said above, the distinct aggravation of pain on motion is 
often very characteristic in cases of stone. When an increase of blood 
in the urine also appears after exercise, the evidence in favor of stone 
becomes very strong. 

The only sure means of settling the diagnosis is by physical ex- 
amination. This examination may be conducted in a variety of ways. 

1. Digital exploration through the rectum or vagina. 

2. Exploration with searcher or soimd, including examination with a 
lithotrite. 

3. Exploration with a litholapaxy pump. 

4. Examination with a cystoscope. 

5. Digital exploration through the dilated urethra in woman, or 
through a median perineal opening (boutonniere) in man. 

6. Digital and ocular examination through a suprapubic opening. 

1. By the usual bimanual rectal or vaginal examination a stone may 
be felt not infrequently, and its approximate size may be made out. 
This examination is easy and especially valuable in children. During 
the search with instruments in the bladder the finger in the rectum may 
be of service by lifting a stone in a post-prostatic pouch up to the sound. 
In case of a sacculated stone the finger may aid the sound in locating the 
stone. 

2. Exploration with a searcher is familiarly known as ‘‘sounding for 
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stone.’* A metallic instrument is used, and the contact with the stone is 
perceived by the sense of touch. The sensations conveyed through the 
instrument to the hand are of two sorts, either a sharp shock of impact or 
a scratching sensation produced as the instrument slips over the surface 
of the stone. 

The searcher should have a shape to permit of its ready introduction 
and easy manipulation within the bladder. A hard metal gives a more 
distinct sense of contact than a soft one. The accompanying illustration 
(Fig. 187) shows the form of searcher usually preferred. The shaft is 
thin (No. 12 to 15 T'rench scale) so that it may lie loosely in the urethra, 
and be easily moved to and fro or rotated. The beak is somewhat larger 
with rounded, blunt end so that it may slide easily through the urethra 
and over the walls of the bhulder, is rather short and set at an angle of 
about 120 degrees with the staff. An instrument of this form can be 
easily rotated in the bladder and will sweep around close to the neck of 
the bladder and so reach a stone close behind the prostate. 

The Operation of Sounding. -Whether anesthesia shall be used 
for sounding must be decided in each case for itself. In children, general 
anesthesia is almost essential. In adults, sounding may usually be accom- 
plished siitisfactorily without general anesthesia. In sensitive cfises a 


.Tf 'T 

Fi(j. 187.— Cabot's Steel Searcheii. 

5 per cent, solution of cocain injected into the urethra and bladder and 
held there for’ten minutes will render the subsequent manipulations prac- 
tically painless. 

When the deep urethra is rigid from enlargement of the prostate or 
from any other cause, and when the bladder is contracted and spasmodic, 
general anesthesia is essential to a thorough jmd satisfactory sounding. 
In such a case preparation for the removal of the stone should be made, 
so that the shock and inconvenience of two sittings of anesthesia and 
instrumentation may be avoided. 

Sounding should be conducted with the patient in a horizontal posi- 
tion. The bladder should be moderately distended with water so as to 
permit of the easy manipulation of instruments within it, and to preclude 
the possibility of the stone beingconcealed within its folds when collapsed. 

The searcher is similar in shape to the lithotrite, and the proper method 
of introducing an instrument of this form will be described in the considera- 
tion of lithotrity. 

When it reaches the bladder the instrument should be carried to the 
most dependent ])art. If the stone is not at once touched, the beak 
should l)e rotated from side to side and then withdrawn a little, and again 
rotated, and so on until the face of the prostate is reached. In this way 
the whole floor of the bladder, where the stone usually rests, will be 
searched. 
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If the prostate is enlarged, the handle should be then depressed and 
the beak rotated through the post-prostatk; pouch, where a stone often 
hirks. The lateral walls should then be searched. They may be reached 
by carrying the handle first toward one leg and then toward the other. 
The upper wall of the bladder may be reached by depressing the handle 
well between the thighs. This maneuver will also bring the beak in con- 
tact with a stone lying on top of an enlarged third lobe of the prostate. 

Finally, if the stone hiis not been found and if the operator is using 
a hollow searcher, the bladder may be slowly emptied, so that as it shuts 
down the stone may be brought against the instrument. Keyes advises 
that this be done with the patient standing upright or leaning slightly 
forward. As the water runs out, the beak of the searcher should be kept 
(dose to the prostate and rotated gently from side to side. He says that 
a stone rarely eludes this examination. 

Sources of Error in Sounding. — (a) The searcher may not enter the 
bladder. . It sometimes happens in cases of enlarged prostate that the 
sound has been arrested in the prostatic urethra and hits such a degree of 
mobility that it is thought to be in a contracted bladder. This mistake is 
unlikely to occur in an examination under ether. 

Q)) A small, light stone may give too little shock of contact to be 
perceived by the sound. 

(c) A stone may be so enveloped in mucus or blood that the sound 
cannot be brought in contact with it. 

(rf) An en(!apsulated stone may be out of reach of the searcher. 

(c) Sometimes the mistake is made of thinking that a stone is felt 
where none exists. A tumor incrusted with lime salts may be mistaken 
for a stone. This may be suspected if the stone is always felt in a part 
of the bladder where it would not be kept by gravity. A stone partly 
projecting from a pocket and a stone formed upon an ulcerated surface, 
and so adherent to the bladder wall, would give the same sensation, so 
that a diagnosis between these conditions may be impossible with the 
searcher. When a hollow searcher is used, the rush of water into it 
when it reaches the bladder may give a shock so exactly like a stone as to 
deceive the most practised touch. 

Some of the above sources of error may be avoided by using a litho- 
trite for sounding. A stone too light and small to be felt with the searcher, 
or one enveloped in mucus, may be perceived when grasped in the jaws 
of the lithotrite. In sounding with this instrument it is sometimes 
possible to tell whether more than one stone exists, for with one stone 
held firmly in its jaws the lithotrite may be used for further search. 

When a stone is touched, it may be possible to tell whether its surface 
is rough or smooth, and something may be learned of its consistence by 
sharpness of the ring which the instrument makes against it. 

The attempt is sometimes made to judge of the size of a stone by the 
searcher. This is done by carrying the beak to the further end of the 
stone and then gradually withdrawing the instrument along the side of 
the stone, tapjung gently against it, until the nearer end is reached. A 
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much more accurate way, of course, is by seizing the stone with the 
lithotrite. 

Sounding boards and stethoscope tubes connected with the searcher 
to make contact with the stone audible to the ear arc interesting devices, 
but of no pnw^tical iissistance. 

Exploration with Litholapaxy Pump.— IJigelow pointed out the 
value of the evacuating pump as a searcher for small stones that elude 
the sound and lithotrite. Small calculi that are free in the cavity of the 
bladder arc either drawn out by the pump, or, if too large to pass the 
tube, are drawn against its orifice with a click which is easily recognized. 

One source of error is to be noted: namely, if the bladder wall is sud- 
denly sucked against the tube, the shock may stir some of the joints of 
the apparatus and cause a click very like that j^roduced by a stone. The 
expert hand usually recognizes the soft thud of the bladder wall, and, 
if the bladder is then a little more tensely filled, the wall is no longer 
drawn against the tube and the click is not repeated. Air in the evacua- 
tor may cause a bubbling which makes the perception of a slight click 
difficult. 

Examination with the Cystoscope.- l-sually the presence of a stone 
may be determined by simpler methods of examination. It sometimes 
happens, however, that small calculi cscaipc detection by the sense of 
touch and cannot be easily seized by the lithotrite in an unanesthetized 
l)atient. In such cases the cystoscopic examination is most valuable, 
and often detects the cause of the miexplained l)ladder irritation. li]n- 
cysted calculi may also be thus detectecl as well as incrustations of the 
bladder walls. 

Besides the immediate recognition of the stone, much may be learned 
through the cystoscope as to the other conditions of the bladder (saccula- 
tion, prostatic outgrowth, or other new-growths) which will be of value 
in leading to a proper selection of operation. 

X-Ray Examination. — Under some conditions a radiograph may 
serve a good purpo.se. If a stone is so buried in a pocjket that it does not 
project into the vesical cavity, it may be impossible to discover it by 
other means. The existence of an opaque foreign body serving as the 
nucleus of a stone may be thus determined. 

The surrounding bony walls sometimes make this examination a 
difficult one, but by so arranging the exposure that the rays traverse the 
pelvis in a direction pariillel to its axis satisfactory results may usuiilly 
be obtained. 

Digital Exploration of the Bladder. — It must be a rare occurrence 
for a stone to escape detection by the methods of exploration already 
<lescribed. Occasionally, however, it may be so concealed in a pocket 
that it can neither be touched by a searcher, drawn out by a pump, nor 
seen with a cystoscope. The female bladder in such case of doubt can be 
explored by the finger introduced through the dilated urethra. The 
male bladder can be similarly examined by the finger introduced through 
a median perineal incision into the membranous urethra and so through 
the prostatic urethra. For the purpose of this examination the bladder 
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should be empty so that all parts of its wall can be brought down against 
the examining finger. The other hand pressing above the pubes makes 
this bimanual search a very thorough one. 

The disadvantage of this method of examination is that the perineal 
route is a narrow one and does not afford room for any considerable 
manipulation within the bladder. If, therefore, a sacculated stone is 
found, it is probable that a suprapubic incision will be needed to enable 
the opei’ator to properly deal with it. iloreover, in a fat man with deep 
perineum or where the prostate is much enlarged it may l.)e impossible 
to reach the l)laddcr thi’ough the perineum. For these e^xcei)tional cases 
a suprapubic incision is required for thorough examination. Through 
this opening the whole bladder can be readily e^\f)lored and sufficient 
room is afforded to properly handle any condition found. 

Treatment. -The consideration of the tieatrnent of stone in the 
bladder may be properly divided into: (1) Preventive treatment; (2) 
solvent treatment; (3) operative treatment. 

Preventive Treatment. — The presence of calcareous material in the 
urine or the occurrence of renal colic may give the warning which leads 
to the adoption of preventive measures. Again, in the presence of con- 
siderable cystitis with mucus it should always l)e rememl)ci‘cd that such 
a condition is favorable to stone formation and measures should l)e at 
once taken to i)revent this, if possible, l^sually it is only after an opera- 
tion for the removal of a stone that treatment is instituted to prevent its 
re(Hirrencc. The i)roj)er measures will depend upon the kind of a stone 
which has l)een removed or on the character of the sand which has been 
j)jissed. In case of uric-acid or oxalate-of-lime stone the treatment must 
be directed to the constitutional condition which favors such deposits. 
These patients should observe the rules of diet suitable to a gouty or 
rheumatic individual. 

Exercise is of very great importance. It should ])e sufficiently violent 
to give rise to perspiration. This stimulates the digestion, furthers the 
tissue changes of the body, and assists elimination through the skin. 

The management of the bowels is of great importance in patients of 
gouty tendencies. Saline laxatives arc thought to be especially efficacious. 
They arc believed to act upon the liver iis well as u|)on the intestines, and 
they are undoubtedly of great l)cncfit in the treatment of patients of 
constipated habit with tendency to uric acid formation. 

Patients having uric acid crystals in their in*inc should drink enough 
water to keep the urine in a tolerably dilute condition. It is well to take 
a considerable portion of this water between meals so as not to interfere 
W'ith digestion. When in spite of all these precautions crystals continue 
to show themselves in the urine, it is wdse to administer some solvent. 
Salts of liihia or of lithia combined with potash may l)e usually depended 
upon to accomplish this result. Piperazin is another powerful solvent 
of uric acid and is often of great service. When the tendency is to the 
formation of oxalate of lime crystals, the general treatment is the same 
iis in the presence of uric acid. It is, however, also important to prohibit 
the use of fruits containing vegetable acid. Of these, rhubarb (rheum 
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ponticum), oranges, grape fruit, strawberries, and tomatoes are to be 
prohibited. 

Phosphaturia of constitutional origin may usually bo relieved by the 
exhibition of nitro-muriatic acid. A patient having this tendency should 
also be carefully instructed Jis to hygienic measures, exercises, and relief 
from care. When cystin is being eliminated in the urine, the use of car- 
bonate of ammonia will usually bring about its disappearance. 

When the tendency is to the formation of phosphatic stones secondary 
to local conditions in the bladder, the administration of urinary antisep- 
tics which correct the alkalinity of the urine are of undoubted advantage. 

Local Treatment Directed to the Prevention of Stone . — As there are many 
local conditions in the bladder which favor the formation of stone, it is 
evident that local treatment may often be of great service in preventing 
such formation. 

The bladder which does not empty itself should be emptied with the 
catheter from time to time, or an operation to remove the obstruction 
should be done. If the residual urine shows a tendency to ferment 
and to become alkaline, the bladder should be carefully irrigated in order 
to remove the mucus and the crystals which deposit in it. When there 
is a suspicion that a concretion has started in the bladder, it is well to 
wash the bladder out with the litholapaxy pump under cocain anesthesia, 
or even without, in a patient not unusually sensitive. 

Solvent Treatment of Stone. — We have no experience which gives 
us encouragement to attempt to bring about the solution of stone in the 
bladder. It is plain that only the smallest stones could be thus affected, 
and for these the litholapaxy pump offers so easy a method of removal 
that it is quite illogical to depend upon the slower effect of a solvent. 

Operative Treatment of Stone. — Operations for stone in the 
bladder date back at least to the beginning of the Christian era. In 
the earlier operations the bladder was reached by incisions through the 
perineum. These were made without a guide. The stone was pulled 
down against the neck of the bladder by the fingers introduced into the 
rectum, and w^as then cut down upon. This method was especially 
adapted to children, but in favorable cases was applied to adults. 

In 1533 the use of a guide in the urethra was introducetl, and this 
gave the operation greater precision. Through a median incision in the 
perineum the urethra was opened, dilating instruments were passed into 
the bladder, and the prostatic urethra was stretched sufficiently to allow 
of the extraction of stones of moderate size. The need for more n)om 
soon led to incisions of the jirostate being practised. Franco introduced 
the use of the concealed Instoury for the prostatic incision. Franco also 
was led in a difficult case to an incision above the pubes (the suprapubic 
operation). He did not recognize the value of this operation and it fell 
into disuse for many years. 

The lateral incision in the perineum came into use about the begin- 
ning of the eighteenth century; and this wtis variously modified (bilateral, 
medio-bi lateral, rectovesical, etc.), but without material increase of 
efficiency. 



operativp: treatment of stone. 


347 


In 1824 Civiale crushed a small stone with a three-branched instru- 
ment introduced through the urethra. Even with this imi)erfect instru- 
ment he satisfactorily demonstrated the possibility of dealing with stones 
in this way. The form of the lithotrite was after this rapidly developed, 
and the operation of lithotrity became an established procedure. 

In 1878 Bigelow introduced his operation of litliola'paxy, which com- 
bined the thorough crushing and complete evacuation of the stone in one 
operation. At about the same time the introduction of aseptic methods 
and other improvements of teclmic so diminished the mortality of the 
suprapubic operation that it came to the front and gradually superseded 
the perineal incisions. 

After this glance at the historical sequence of events in the develop- 
ment of stone operations we will proceed to a consideration of their 
applicability to patients wdth stone under varying circumstances. 

General Considerations Affecting Choice of Operation. — Many sur- 
geons when dealing with a stone in the bladder make choice of the 
operation with which they arc most expert and for which they have the 
proper surgical outfit. For this rciison many patients arc subjected to 
cutting oi)erations for whom litholapaxy would be more appropriate and 
safer. This practice is unfortunate and can never give as good results as 
are obtained by the man who is equally expert in all methods, and who, 
appreciating the influence which varying conditions should have on his 
choice of procedure, decides each case for itself and selects the operation 
which best avoids the dangers surrounding that particular patient. 

The question of comparative danger is not the only one to consider 
in choosing the operative procedure. The possible interference with the 
fuiKJtions of the patient and the completeness of cure must also be taken 
into the account. 

Com'jxirdtive Danger , — The rates of mortality after any of these opera- 
tions vary greatly with the age of the patient. The death-rate in childi’cn 
and young adults after any operation on the bladder is less than it is in 
advanced life. For the purposes of this study, therefore, cases should 
be grouped in three (uitegories: (1) Children to the age of fourteen; 
(2) adults from fourteen to fifty; (3) old men from fifty upward. 

The ages of fourteen and fifty mark more or less ac^curately certain 
epochs in the development and decay of the genito-urinary organs. At 
about fourteen, the approach of puberty l)rings changes in the size and 
sensibility of these organs; and at fifty, senile changes in the bladder and 
prostate begin to appear and to interfere with the functions of those parts. 

In the following table are given percentages of mortality which fur- 
nish a sufficiently accurate measure of the dangers surrounding each. 


SuPRAi'i! me 
Lithotomy. 


I 

• I.ITIIOF.APAXY. 

I 
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1 ) Chil(ircn under fourteen . 

2) Adults fourteen to fifty. 

:i) Old men 


10 per cent. ; l.fifi per cent. : 

12 per cent. 1 11.25 per cent. ' 

15 to 20 per cent. ; 6 per cent. 


3 to 5 per cent. 
1 1 per cent. 

20 per cent . 
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Interference with the Functions of the Parts. — Since the old 
perineal operations have been supei^seded by the suprapubic incision and 
by litholapaxy, it is rare to sec any serious loss of function follow the 
removal of stone. 

A litholapaxy, in a proper case, should never cause any lastinj:: injury. 
Sometimes, in an old man with enlarged prostate, tlie instrumentation may 
so irritate the neck of the bladder as to lead to further congestion, and 
may even cause retention. This is only likely to occur in patients who 
already have a jiai’tial retention, and w^ho are therefore close to the time 
when a catheter would be reejuired in any event. 

When retention follows a litholapaxy in this way, it stamps the cfise 
as one in which the relief of obstruction should have be^en aimed at, wdth 
the removal of the stone ius a mere incident in this operation. 

Tlie suprapubic incision docs not traverse important parts and rarely 
causes after-trouble. Occiisionally a fistula remains, but this is usually 
a result of obstruction at the neck of the bladder and an indication that the 
operation was incomplete, in that it did not remove the obstructing 
condition. 

The perineal operations entering through the neck of the bladder put 
the seminal ducts in jcoi)ardy and by division of the sj)hin(;tcrs may 
cause incontinence of urine. These results arc to be feared only when 
extensive incisions are made in the neck of the I)ladder. 

Persistent \irinary fistula sometimes follows extensive i)erineal inci- 
sion. Werewkin records this as occurring seven times in one hundred 
and forty-seven cases of lateral lithotomy in children. 

Recurrence of Stone.— It is a not very uncommon experience to s(ie 
recurrent attacks of stone. The formation of a stone in a l)laddcr from 
which a previous calculus has been removed may come about in a variety 
of ways. 

1. A uric acid stone may recur on account of the persistcruje or re- 
appearance of the uric acid diathesis. An oxalic stone may be recurrent 
for a similar reason, as may also a phosphatic stone due to phosphaturia 
of constitutional origin. When cystin is present in the uritie, the frequent 
appearance of small calculi is a characteristic feature of the disease. 

2. The successive escaj)e of several stones from the kidneys may give 
rise to consecutive attacks of stone in the bladder. These stones may be 
uric, oxalic, phosi)hatic, or composetl of cystin. 

3. A phosphatic stone may be reproduced after thorough removal if 
the chronic cystitis and alkaline condition of the urine persist. This is 
not uncommonly seen in those cases where an obstruction to the complete 
emptying of the bladder perpetuates the fermentation of the urine. 

4. An ulcerated condition of the bladder favors the recurrence of 
phosphatic stones. The calcareous deposit forms on the ulcerated sur- 
face, and then, particles becoming detached, form one or many stones 
in the bladder. This is a common accompaniment of a projecting third 
lobe which is irritated by a catheter, or which, once excoriated by contact 
with a stone, remains ulcerated even after its removal. 

Granulations projecting into the bladder along the line of a cystotomy 
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wound will similarly lead to successive stone formations. Tumors of the 
bladder wall also may furnish the nidus for repeated formation of calculi. 
I have seen one case in which a silver stitch left after the closure of a vesico- 
vaginal fistula led to successive stones, till it was found and removed. 

5. Lastly, a fragment left after operation will serve as the nucleus for 
another stone. The danger of this mischance is greatly increased by any 
ol)struction to the flow of urine, such as is (jaused by an enlarged prostate. 
The bladder in such cases is often sacculated, so that fragments escape 
removal by the eviituiator after litholapaxy, or by the lithotomy forceps 
and s(;oop after lithotomy. 

If such a fragment is left, it is unlikely to be voided by the natural 
efforts of the partially obstructed bladder. A healthy bladder that emp- 
ties itself at each urination usually frees itself of such small fragments. 

Completeness of Cure Following Different Methods of Operating. 
— It is plain that rccui*rcnces of stone due to the patient’s diathesis, in 
whi(di the new stone forms years after the removal of a former one, can- 
not be laid at the door of the operation. The same is true when succes- 
sive escapes of renal calculi give rise to recurrent atta(4<s of stone in the 
1)1 adder. 

When a recurrence of stone is due to a persisting cystitis, with con- 
se(|Uont deposition of phos])hatic material, the later stones cannot be 
ascribed to incompleteness in the operation, but rather to neglect in the 
after-treatment, which should follow the lines presci'ibed under “Treat- 
ment IHrectcd to the Prevention of Stone.” 

A stone which has for its nucleus a fragment of an eaiiicr stone is 
obviously the result of an incomplete of)eration. 

It has been charged against litholapaxy that fragments are likely 
to be left in tlie bladder after it. The means of preventing this will be 
consi<lered in the des(?ription of that oi)eration. Suffice it to say here 
that the removal of the last fragment is ejisily accomplished in bladders 
having reasonal)ly smooth walls. In much tral)eculated bladders, or 
when an unusually deep pouch exists behind the j)rostate, it may be 
difficult, but is rarely impossible. 

It is to be remembered, however, that the accident of a retained frag- 
ment is not peculiar to litliolapaxy, for stones are often cliipped or broken 
by the lithotomy forceps, and in an irregular or pouched bladder the 
thorough removal of every cTumb is exceedingly difficult even through 
an ample suprapubicr opening. 

Finally, a cystotomy is not devoid of its own peculiar danger of stone 
recurrence fiom the deposition of salts on granulation tissue projecting 
into the bladder from the site of the woimd. Kven when the incision 
heals smoothly and kindly, there is usually a considerable time during 
which the moist wound surface offers a favorable nidus for the deposition 
of stone. Any calcareous matter which forms during this time falls, 
when detached, into the cavity of the bla(Uler and serves as the nucleus 
of a stone after the wound is tightly closed. It has l)ccn my experience 
to see recurrence of stone after suprapubic cystotomy in at least as large 
a percentage of cases as after litholapjixy. 
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In most eases of recurrent phosphatie stone the surest cure is to be 
sought by relieving the obstruction which holds back a fermenting 
residual urine. A complete piDstatectomy, which allows the bladder to 
thoroughly empty itself at each urination, will thus relieve a persistent 
tendency to recurrence of stone. 

Much, then, has to be taken into consideration in determining upon 
the best operation for a given case. In childhood the mortality after 
any operation is small. 

Idtholapaxy is well borne, does no lasting injury to the parts, and is 
quickly recovered from. It should, then, be employed in all cases where 
the urethra will admit the instruments. If the stone is found to be too 
large to be grasped by the lithotrite or too hard to be crushed, the attempt 
should be abandoned and a cutting operation sliould be resorted to. The 
suprapubic operation injures no imix)rtant parts and is therefore to be 
preferred over the perineal operations. 

In adults litholapaxy is the operation of choice. It is the safest opera- 
tion and most (|uickly recovered from. ITider the following exceptional 
conditions litholapaxy is inadvisable: (1) A very large and hard stone 
may resist all reasonable efforts to (*rush it. (2) A stone may have as a 
nucleus a foreign body too hard to cnish and too large to pass through 
a tube. (3) It may l)e impossible to grasp an enewsted stone witli the 
lithotrite. (4) False passages or a very large prostate may so interfere 
with the introduction of instmments that the dangers of the oi)cration 
are greatly increased, and the question of lithotomy must be cntcrtaiiicd. 
This is very exceptional, however, as a little care and patience in manipu- 
lation will usually overcome these difficulties. (5) The hip may be anky- 
losed in a position to interfere with the use of urethral instruments. 
(6) A stone may he so lodged in the prostatic uretlira that it cannot be 
pushed back into the bladder. 

A stone impactal in the prostate is usually best reached through a 
median perineal incision. In the other exceptional cases mentioned the 
suprapubic incision may be employed, although a small, hanl, foreign 
body may be successfully rcmovcil through the perineum. 

Complicating Diseases which may Modify our Choice of Operat- 
ing. — Sometimes a general disease so increases the operative risk that it 
may be best to temporize. Diseases of the heart and lungs add to the 
danger of anesthesia. This added danger may be largely removed by 
appropriate preparatory treatment. In extreme cases a stone may be 
removed under local, even with spinal, anesthesia. Diabetes, Bright’s 
disease, alcoholism, anemia, and gout are general tliseases wdiich add con- 
siderably to the risk of cutting operations, and in their presence we should 
especially incline to choose litholapaxy. 

In interstitial nephritis with large quantities of watery urine litho- 
lapaxy has, in my experience, been well borne, whereas the mortality after 
cutting operations in these patients has been very great. Unfortunately, 
this condition, combined with dilated renal pelves and ureters, with 
often a superadded pyelitis, is a not infrequent accompaniment of stone. 
It is in just these cases that litholapaxy shows its superior safety. 



LITIIOTRITY. 


351 


The method of overcoming? the difficulties which stricture of the urethra 
offers to stone removal are fully considered elsewhere. 

Enlarj?ement of the prostate usually adds but little to the difficulties 
of a litholapaxy. The instruments pass readily through it, and while 
the alterations in the shape of the bladder, notably the depression 
behind the prostate, somewhat hamper the operator, they do not 
prevent a satisfactory and thorough operation in the vast majority of 
cases. 

When the enlargement of the prostate produces so much obstruction 
as to prevent the proper emptying of the bladder, we have a condition 
which itself demands correction. Under these circumstances the removal 
of the stone becomes a mere incident in the operation of prostatectomy. 
It is to be rernembcral, however, that the symi)toms of prostatism are 
greatly aggravated by the presence of a stone. 1 have seen many cases 
in which a litholapaxy has so entirely relieved the prostatic condition 
that a prostatectomy which had before seemed inevitable was no longer 
thought of. 

Preparation for Operation. — A young man with healthy organs 
require^s little preparation. The exhibition (^f urotropin, or other urinary 
antiseptic, for a few days before operation is, howc\'cr, a wise precaution. 

When a man is old, with more or less infiammation of the urinary 
]xissages and with impairment of his kidneys, much may be done before- 
iiand to l)ctter his chances of surviving an operation. lie should l)e put 
in l)cd, carefully fed, and if the heart’s action is in any way open to sus- 
picion he should receive proper cardiac stimulation. The urine should be 
closely examined as to both quantity and (quality. If the renal excretion 
is unsatisfactory, efforts should be made to increase its (luantity by the 
exhibition of water to bring it to a proper amount. When the heart’s 
action is feeble, digitalis and strychnin arc needed, and occasionally 
nitroglycerin assists materially in promoting the flow of urine. If infiam- 
inatory conditions exist in the kidneys or if glycosuria is found, proper 
corrective measures should be adopted. Ammoniacal or putrid urine 
demands especial attention, as it is manifestly unsurgical to operate in an 
infected field. Urinary antisepti<*s should be freely given internally and 
tlie bladder should be irrigated systematically with cleansing solutions, 
hor internal exhiV)ition the benzoates, salicylates, boracic acid, urotropin, 
are the best. I have found it well to exhibit these at a time when the 
stomach is empty. They should be given with abundance of water. The 
bowels should be thoroughly opened by laxatives on the day before; 
and on the morning of the operation a small enema should be given and 
at once expelled to Avash out the rectum. 

Operation. — We have shown the crushing of the stone to be the opera- 
tion of choice whenever it is possible, and we will therefore consider this 
nieth(Kl first, even though it is the mast modern. 

Lithotrlty. — History and Development. — In early Arab writings 
the suggestion is made of rubbing down the calculus with a diamond 
flxed in a wire and thus introduced into the bladder. In 1580 Sanctorius 
suggested the possibility of extracting little calculi with three-branched 
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forceps. According to Haller, Sanctorius even proposed to use a stilet to 
perforate them when they were too large to be removed whole. 

This suggestion of Sanctorius led to no practical results until Civiale, 
in the early part of the nineteenth century, produced an instrument 
which put the plan of Sanctorius to practical use, for Civiale^s litholabe 
consisted of a three-branched forceps to hold the stone, with a stilet car- 
ried down through the shaft of the instrument which perforated and so 
broke it up. He operated successfully in 1824, and this was the first 
lithotrity of which we have any record. 

In this same year Weiss constructed a lithotrite with curved blades 
on parallel shafts shutting together much like the blades of the modem 
lithotrite. In these early instmments the shafts slipped along beside 
each other and were insecurely fastened together, so that they spmng 
apart when any force was applied. To strengthen the shaft Heurteloup 
conceived the idea of making it of three pieces, the outer ones of which 
were attached to the female blade, and the middle one, which slipped up 
and down between them, carried the male blade. The two outside 
pieces of the shaft were joined in the lower part by a (*ross-rivet, and in 
the shaft of the male blade was a long slit through which this rivet passed 
— an arrangement designed to prevent the riding up of the male blade 
when pressure was brought upon the stone in its jaws. The force was 
supplied by the blows of a hammer. This arrangement of the shaft 
was not strong enough, and Costello added a Imtton on the lower side of 
the shaft of the male blade, close down to the heel, which, overlapping the 
lateral pieces of the female shaft, held the female blade down and to a 
considerable extent prevented this riding up. 

Costello, still not satisfied with the strength of the instrument, in 1832 
devised and made a lithotrite in which the shaft of the male blade ran 
within a corresponding groove in the female blade. This final variation 
has been retained with slight modification to the present day. Costelloes 
lithotrite was operated by percussion. 

Various methods were then tried in the application of crushing force. 
The rack and pinion and screw power were quickly arrived at, and this 
latter has remained a favorite method up to the present time. To ob- 
viate clogging of the blades, the fenestrated female blade was later de- 
vised. 

The early lithotritists, finding that the bladder was often unable to 
free itself of the fragments after crushing, devised various means for 
assisting evacuation. They endeavored at first to accomplish this by 
means of scoops and large catheters, to which they presently applied 
suction, either by a piston syringe or by the expansion of a rubber bulb. 
Clover^s evacuating apparatus, which was the most developed instru- 
ment up to 1878, consisted of a large catheter, at the end of which was 
attached a rubber bottle, with a reservoir situated between the bottle 
and the catheter, into w^hich the fragments gravitated during the pump- 
ing. This instrument, however, was not very efficient and its use was 
not generally approved. Gross, in 1876, says: '‘The practice of inject- 
ing the bladder to w^ash out the detritus is obsolete. . This appa- 
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ratus of Mr. Clover should not be employed, if it is possible to dispense 
with it, as its use is quite as irritating as lithotrity itself. 

French writers were almost equally strong in condemning the practice, 
and Thompson, holding a somewhat more favorable opinion, said in 1871: 

Having used it (Clover’s bottle) very frequently, I would add that it is 
necessaiy to use all such apparatus with extreme gentleness; and I prefer 
to do without if possible. 

Surgical opinion was in this state then, in 1878, when Bigelow published 
his operation of litholapaxy, in which thorough crushing was combined 
with complete evacuation. This operation has now displaced the older 
methods and stands as the representative of them all. It is rare indeed 
now for a surgeon to plan the crushing of a stone without including in 



his operation the immediate evacua- 
tion of the fragments. 

Litholapaxy. — l^igclow derived 
the name of this operation from XWoc, 
“a stone,’’ and X&Tza^tc, ‘^evacuation.” 
This name covers not only opera- 
tions in which a stone is emshed 
and pumped out, but also tliose not 
infrequent cases in whicli small stones 
are pumped out without crushing. 


Bigelow based his first attempts 



to crush and pump out a stone at one 
sitting upon the belief that inflam- 



Fkj. 188. — Blades OP Bigelow’s LiTHOTRiTE, Fio. 189.— Diagram op Urethra Showing 

Oi'KN AND Shut. Blade of Lituotkite Slipping TiiRortiii it. 


mations following lithotrity were due rather to the irritation of 
retained fragments than to the contact of instruments during the 
operation. Experience has amply justified this belief. In introducing 
his evacuator he says : “In short, the evacuating apparatus and the evacu- 
ating method hitherto employee! did not evacuate. This fact is beyond 
question.” He devised a pump which does evacuate, and this revolu- 
tionized the operation for stone. We will consider, first, the alterations 
made by him in the lithotrite; secondly, the mechanism of the evacuator; 
and, finally, will consider the methods of using these instruments in the 
operation. 

Lithotrite. — The alterations in this instrument wrere first in the 
blades, and second in the lock and handle. To provide a solid-bladed 
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lithotrite that should be self-clearing and could be used for an indefinite 
time without bc(?oming clogged, Bigelow had the male blade made with a 
serias of alternate, triangular notches, by whose inclineti })lanes the detri- 
tus should escape laterally, after being crushed against the floor and rim 
of the shoe, or female blade. 

To facilitate the introduction of this instniment, the point of the 
female blade was turned over and blunted. The advantage of this form 
in enabling the instrument to slip easily along the urethra is illustrated 



Fkj. 190. — IIanih.k of Bkjki.ow’h Litiiotiutk, Cr.osK!). 


in Fig. 1<S9. The handle of the instrument was also modified in important 
parti(*ulars. Jn place of the wheel Bigelow substituted an egg-shaped, 
fluted handle of hard rubber that comfortably fitted the palm of the hand. 
Immediately below this handle he placed a revolving cylinder cap whicli, 
being held between the forefinger and thumb of the right hand, enables 
the operator to lock and unlock the instrument without changing his hold 
on the liandle. A fenestrated instrument is more efficient than any 
solid-bladed lithotrite and should be usal in reducing large hard stones. 



Fig. 191. — Handlk of Bigelow’s Lithotrite, Open. 

Showing (he cylinder cap and the bars connecting it with (he screw-euard. A half rotation of 
thi.s cap, which is hehl in the finf^cr and thumb of the ri^ht hand, locks the instrument. 


After the (’alculus is divided into fragments, the instrument with the solid 
female blade may be taken for the further comininution of them. 

Evacuator. — The essential parts of the evacuator are a tube or 
catheter, an elastic bulb to provide suertion, and a receptacle for fragments. 
The number of (ombinations which can be made of these three parts is 
infinite. This is not the place to consider the forms adopted by different 
operators. The essential thing is to have sufficient suction, and the form 
in which this is supplied will vary according to the fancy of the surgeon. 


LITHOLAPAXY. 


355 


For the sake of brevity, we will give a brief description of Bigelow's 
simplified evacuator, which was the form finally adopted by him. The 
evacuator consists, as has been said, of a tube, an elastic l)ulb, and a 
receptacle for fragments. For 
convenience of des(;ripti()n the 
tube may be described as consist- 
ing of two parts: the movable 
part, or catheter, and the fixed 
part, which enters the bulb. 

The catheter may l)e either 
curved or straight. A straight 
tube offers less resistance to the 
passage of fragments, and is there- vu .. 102. Kknksthatkd Hlahkh. 

fore better for the evacuation of 

them. The curved tube, however, is sometimes easier of introduction 
in difficult cases. At the up[)er end of tlic catheter tube is a projecting 

wing, which facili- 
! tates the handling 
of the iiistruriKint, 
and at the same 
time seuwes as a 
guide to the posi- 
tion of the mouth 
of the tiil)e. 

The fixed por- 
tion of the tu])e ex- 
tends ol)li(iU(‘ly up- 
ward to the center 
of the Inill). This 
tube is, for con- 
venience, ])rovid(Ml 
witli a sto])-cock 
just outside? of the 
l)ull), and if a see?- 
ond stop -cock is 
attaclied to the 
upper end of tlie 
catlieter, the pa- 
tient and bedding 
can be kept dry 
when (ioupling and 
uncoupling these 
tubes. 

Fkj. 193 . — Bi<jki.ow's siMpuKiKD Kvacitator. The portion of 

the tube which ex- 
tends into the bulb is perforated all around with small holes, the aggre- 
gate area of which is larger than that of the opening at the end of the 
tube. The fragments rush into the bulb easily through this tube, while, 
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as the water is forced back into the bladder, it naturally seeks the shortest 
road and freest outlet through the perforations in the sides of the tube, 
which do not admit of the return of the fragments. The solid particles 
which are thus caught and retained in the bulb naturally gravitate to the 
bottom of it, where they are received in the glass ball or receiver, which 
can be readily removed and emptied. At the top of the bulb is an 
opening with a stop-cock to which a hose can be attached. This provides 
for the expulsion of air from the apj)aratus, and also for the eiisy regula- 
tion of the amount of water in the bulb and bladder during evacuation 
— a matter of great importance, as an overteiise l)ladder is a source of 
danger and must he at once relieved; while a too empty ])ladder interferes 
greatly with the operation, as the lax walls are drawn into and obstruct 
the mouth of the tube. 

In Bigelow’s evacuator, as will be seen, the receiver in which the frag- 
ments are caught is at the extreme farthermost point of tlie apparatus 
from the bladder, and fragments once received in it cannot be again put in 
circulation and returned to the bladder. 

The ‘‘simplified evacuator” Ijas been still further simplified (Xewell, 
Freyer) by leaving out the perforated })ortion of the tube which extends 
to the center of the bulb. Thus in this modification the fragments arc 
separated by gravity alone. 

The mouth of the tube should be as near the end as possil)lc, and tlie 
form devised l)y Bigelow, with a projecting lip to prevent the mucous 
membrane from being sucked U]) against the orifice, has not ])een improved 
upon, llie length and size of the tubes is a question of convenience, 
but ol)viously tlie shorter and larger tulies remove the debris more rapidl}’. 

The Operation. — Small stones can often he pumped out without the 
necessity for crushing. If, after an attack of renal coli(*, a stone is not soon 
passed per urelhram it is wise to wash the bladder with a litholajiaxy 
puinj). in such' cases I have repeatedly removed little calculi which, 
if left, would have foiiiied larger stones requiring a formal operation for 
their removal. 

The crushing of a stone of moderate size nuiy he done without anes- 
thesia in a patient whose urethra is (*apacious and not sensitive. Cocaiii 
anesthesia greatly diminishes tlie pain of the manipulations and has been 
used in many litholapaxies. Chismore, of San Francisco, habitually 
operated under this local anesthesia. He used his (ombined lithotrite 
and pump, whicli requires less manipulation in the bladder than the ordi- 
nary instmments, for the fragments are drawn into the blades by the 
suction of the pump and do not have to be seardied for. Usually, how- 
ever, excejit in very easy cases, it is best to do the operation under general 
anesthesia. The relaxation of complete insensibility makes the manipu- 
lations much easier and adds greatly to the thoroughness of the operation. 
Especially important is it to allay the tendency of the bladder to spas- 
modic contractions, for this forces out the water and so reduces the space 
for manipulation of instruments, and it also subjects the bladder walls to 
a dangerous strain which, when the urethra is blocked, may lead to their 
rupture. 
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The first step in the operation is to empty the bladder with a large 
catheter. In doing this the urethra is explor^ for striciture and for any 
deviation caused by enlarged prostate or otherwise. If the meatus is 
narrow, it should be cut to at least No. 28 French. 

The bladder is then waslied out with sterile salt solution or with a 
1 to 2 per cent, boric acid solution, of w^hicli from four to six ounces is 
left in the bladder. A light rubl)er tube tied around the penis, close to 
the corona glandis, will prevent the escape of fluid alongside of the in- 
stniincnts, thus serving the double ])urpose of keeping a known (|uantity 
of water in the bladder and of avoiding the wetting of the patient. 

lieforc each introduction of an instniment the urethra should be filled 
with liquid vaselin or other asej)tic lubricant to lessen as far as possible 
the friction. 

The lithotrite is an easy instmment to introduce. Its short beak 
gives it some of the advantages of a coude catheter and its ti]) runs along 
the roof of the urethra, where it is not likely to catch. After the beak 
passes below the pubes the handle should be brought to a vertical j)osition, 
and the instrument then drops by its own weight, until the point rests 
just ip front of the triangular ligament. If the point is now lifted slightly 
out of the depression it has made in the bulbous urethra, and if the handle 
is Innught down between the thighs, the instrument l)eing pushed gently 
forward in the axis of the Ixxly sliy)s easily into the bladder. The passage 
of the lithotrite into the deep, fixed portion of the urethra is facilitated 
by strong traction on the penis, which stretchers the walls of the urethra, 
straightens the folds, and helps to efface the depression just in front of the 
triangular ligament. 

The places wdiere difficulty ma}*' be met arc at the triangular ligament 
and at the prostate. The j)oint of the instrument may catch on the up|)er 
or lower edge of the comparatively rigid o})ening in the triangular liga- 
iiicnt. If the handle is (leprcssed before the beak of jthc instniment is 
carried dowm as far as it wdll go tow’ard the rectum, the point is likely to 
catch against the upper edge of this opening; while, on the other hand, if 
the instrument is pushed too forcibly toward the sacnim, the lax, bulbous 
urethra is depressed below^ the a|^rturc, and the point catches on the 
lower margin. Practically, if the instrument catches at the triangular 
ligament, it should be passed down wdth the beak hugging first the roof 
and then the floor of the urethra, and in one or the other of these ways 
it wall usually find its w’ay through. The finger pressing against the con- 
vexity of the curve of the instrument in the perineum will often lift the 
point over the lower margin of the opening when it is catching there. 

A similar difficulty may be met with at the opening into the prostate. 
This happens but rarely, and is to be overcome by the same tactics. In 
cases of much difficulty the finger introduced into the rectum serves as a 
good guide, and wdth it the point of the instrument may be lifted into the 
prostate when it is catching on the low'er edge. An enlarged prostate is, 
as a rule, easily passed by the lithotrite, whose short, curved beak carries 
the point along the roof of the canal, where it rarely meets an oV)stacle. 

False passages may add greatly to the difficulty of the introduction of 
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instruments. A single false passage, if its position is made out, may 
usually be avoided by carrying the instruments along the opposite wall of 
the urethra at that point. If, however, several of these pockets exist, 

in which the instruments 
are caught, it will perha]xs 
be a wiser plan to resort 
to lithotomy. When the 
lithotrite reaches the blad- 
der, it is usually not diffi- 
cult to find the stone which 
rests ui)on the floor of the 
])laddcr, and, with the pa- 
tiemt in a horizontal posi- 
tion, is usually found at 
a point a short distance 
l)ehin(l the prostate. 

The operation of crush- 
ing demands patience, some 
skill of manipulation, and 
is greatly assistetl by an 
a(*(*urate knowlenlge of the 
contour of the bladder, and 
of the clianges in sha])e 
which may be impressed upon it by varying conditions of the surrounding 
organs. 

The l)ladder when moderately distended is oval, somewhat flattened 
from before backward, and with its long axis nearly perpendicular. The 
lithotrite when presseil 
down into the floor of 
the l:)latldci‘ rests at one 
end of this long axis, 
so that the stone falls 
by gravity onto its 
jaws, which lie in a 
funnel-shaped depres- 
sion. The shape of 
this depression may be 
somewhat altered if 
the rectum is filled 
with feces, and it is 
to avoid sucli distor- 
tion that the bowels 
should be thoroughly 
emptied before the 
operation. 

In a normally shaped bladder, then, if the beak of the lithotrite is 
carried to the floor and then opened, a stone falls upon the shoe or female 
blade and is, therefore, seized as the male blade is again closed down. 



Fio. 195 . — Method o?' TIoedino Lithotrite with Blades Best- 
iNtj ON Floor of Bladder durino Ordinary C-RusMiNtJ. 
Notice the riKht forefinger iiinl (hiiiiib holding the eylindt' cup 
which throws the screw in and out of gear. 
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If this maneuver does not succeed, it may l)c due to the fact that the 
floor of the bladder is unusually Hat, so that the stone lies to one side of 
the blades,, or it may be because the stone for some reason cannot fall 
down into the depression made by the instrument. Outgrowths from 
the prostate may so distort the floor of the bladder as to make it difficult 
to seize tlie stone. 

A projecting third lobe may so narrow the depression in the floor of 
the bladder that the stone cannot fall into it. The lithotrite may enter 
the bladder on one side of a pedunculatetl third lobe and the stone may 
lie on tlie other side of it. The stone may even lie in a deep post-pros- 
tatic pouch where the lithotrite cannot reach it. 

in view of these difficulties arising from prostatic outgrowths it is well 
to })ut these patients in tlic Trendelenburg position l)efore beginning the 


operation. The effect of this position is to roll the stone backward away 


from the prostate into a 
]iart of the l)ladder where 
it can be easily reached 
and crushed. 

In a, difficult case the 
finger in the rectum may 
be used to pusli the stone 
out of the post-pros! at ic 
pouch. When the stone 
is too large to fall into 
t lie depression in the floor 
of the bladder, the blades 
must be raised to seize it. 



This is done by depress- 
ing thehandleof the litho- 
trite between the thighs. 


nu». Mktiioi) ok Hoi dim; I.iti rmuTK whkn Ti hnino 

THK lii.ADKS OVKU INTO TIIK l.KI'' SiDK OK THK in.AI>l>KK 

IN Skakcii kor I''uaomi<;nts 


An enlarged third lobe of the prostate will assist to hold the stone up off 
tlie floor of the bladder. I have heard a stone lying thus high in the 
bladder described as being attached to the upper wall, but am convinced 
that the above is the correct explanation of the position of these high 
lying stones. 


After siK'h a stone has been crushed once or twice the fragments fall 


to the bottom of the bladder, where they arc readily dealt with. 

In cnishing the stone, if the bladder is j)roperly filled tliere is little 


or no danger of nipping the walls as long as the blades are operated in an 
upriglit position. When the blades are rotatcfl towanl the side walls or 
the floor of the bladder, more care is necessary. A very little experience 
will enable the operator to distinguish the soft resistance of the bladder 
wall, and if after seizing a fragment he always rotates the blades from 
side to side, to l)e sure they are free before finally screwing down, he will 
be quite safe from any danger of injuring the bladder walls. 

The stone should be emshed as thoroughly as possible at the first 
introduction of the lithotrite. If the stone is large, the fine fragments 
will presently fill the bottom of the bladder so that the larger fragments 
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can no longer fall into the jaws of the lithotrite. It is now time to use the 
pump. 

When the fragments do not fall readily into the jaws of the lithotrite, 
the beak must be turned first to one side and then to the other in search 
of them. When thus seardiing for fragments the blades should be opened 
in an upright position in the middle line and then turned over so as to lie 
flat on the bladder wall and shut along it. 

When, finally, no more fragments can be caught, the lithotrite should 
be firmly screwed together and withdrawn. If there is any difficulty in 
fully closing it, the jaws may be carried to the center of the bladder and 
there, with the screw, may be opened and sliut a few’ times to w’ork out 
the impacted stone from V)etween them. 

Now comes the second part of the operation — evacuating the frag- 
ments. For this a straight tube is preferable, as it is more easily turned 
in the bladder when the operator wishes to direct the .'‘fico tow^ard 
different portions of that viscus. The introtluction of a i raight tube is 

not difficult if the 
anatomy of the 
urethra is borne 
in mind. It 
should be passed 
down in a ver- 
tical direction 
until it w’ill go 
no farther to- 
ward the rectum. 

Fkj. 197 . — CoitwA End of Straight Tube. Then, being 

This i» the best tube for general use. brought to a hori- 

zontal position, • 

it should be gently pushed upward in the axis of the bexly. At the 
moment of bringing the tube dowm between the thighs, pressure should 
lie made over the pubes in order to relax the suspensory ligament of the 
penis. Before advancing the instrument horizontally it is well to with- 
draw it very slightly in order to disengage its point from the pocket in 
the bulbous urethra. A slight rotation of the tube from side to side will 
help its passage through the triangular ligament. 

When there is much enlargement of the prostate, the tube sometimes 
has to be carried low dowTi between the thighs in order to enable its point 
to ride over the prostate into the bladder. If the straight tube does not 
pass readily, a tube with the point slightly turned up, after the manner 
of a coude catheter, may be tried. If this fails, the curved tube may be 
used as a last choice. 

When there is much debris, it is w’ell to commence pumping with the 
point of the tube held a little above the floor of the bladder. The object 
at this time is to set the fragments whirling and to catch them while they 
are suspended. If the end of the tube is burial too deeply in the detritus, 
it is apt to be cloggal at the outset and the evacuation is thereby con- 
siderably hinderal. Later, when the fragments are few, the tube is 
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carried to the floor of the bladder, and a few moments should elapse after 
pressing the bulb to give the fragments time to settle about the end of 
the tube before the expansion which is to suck them into it. 

The w^edging of a fragment in the tube causes an obstruction which 
is very noticeable; 
the compression of 
the bulb is rendered 
difficult and its ex- 
pansion slow. The 
fragment thus 
caught in the mouth 
of the tube may be 
dislodged with a 
stilct, or witli care 
the tube may gen- 
erally l)e drawn out 
with the fragment 
in it. 

The tube may 
also be obstructwl 
by the bladder wall, 
which is sometimes 
siK'kcd into the orifice. When this happens, tlic jerk wliich it gives 
reminds one of a fish bite. If this occurs when the tube is held near the 
center of the bladder, it shows that the l)laddor is not sufficiently dis- 
tended, and water should l)c added through the hose at the top of thc^ bulb. 



KkJ. ids. -MKTIIOn OF HoI.DINO THK BiTI.II DTTIUNO OUDINARV 
WAHIIlNf;. 

'r[ic loft hand Kupporhs the weight of bulb while the right hand [)Uinps. 



Vn;. lyy. — Tuk Mkthodof Invkrtino tiik Bui.hto W'ahii oiittiik Pockkt hkiiinu tuk Prohtatk. 


Pumping should be prolonged until the fragments cease to come; the 
lithotrite should then be again introduced and the crushing continued. 
In using the pump for removal of the last fragments, it is important that 
the orifice of the tube shall be systematically turned in all directions in 
order to wash out any side pockets or comers in which fragments may 
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lurk. The pouch behind the prostate should be especially attended to 
in this way. 

It sometimes occurs that a last fragment clicks and will not come 
through the tube, and yet is very difficult to find with the lithotrite. 
Under such circumstances I have found it possible with a little care to 
draw the fragment to the tube and to leave it close to the urethral orifice 
so that the lithotrite easily catches it at the next introduction. 

In the search for this last fragment the Chismore lithotrite, in which 
the shaft of the male blade is hollow and has an aspirating bottle attached 
to its upper end, serves an admirable purpose. If, when the blades are 
slightly separated, suction is applied, the fragment is drawn between the 
jaws and easily crushed on the closure of the instmment. 

When we are convincQtl that tlic stone is wholly removed, the 
urethra should l)e thoroughly washed out through a catheter of small 
size for the purpose of removing such fine sand as may have lodged in it. 



Fkj, 2(H). — ChIAMOKk’H laTIIOTKlTK. 

The shaft of the male bljwle is a tube, through whieti small fragments can bo pumped. When 
the bliides are partly open and suction is applietl, the fragments are drawn between the blades and 
then crushe<l W’hen the instrument is closed. This figure show's the method of holding the instru- 
ment w'hile pumping to draw fragment.s between the blades. 

Ajter-trmtmvnt . — If the patient has been able to urinate normally 
before operation, wo should continue the treatment which we pursued in 
preparation before operation, with lilieral allowan(;e of water and urinary 
antiseptif^s when necessary. When, however, there is obstruction of the 
urination, due either to enlargement of the prostate or to stricture of the 
urethra, it is usually well to fasten a catheter in for the first few days 
and thus provide for thorough drainage of the bladder. Since I have 
made this a rule I have not been troubled by chills following the operation. 

At the end of ten days or a fortnight the bladder should be washed 
with an evaemtor to remove any sand or gravel that was left at the time 
of operation. In some cases the tendency to formation of phosphatic con- 
cretions is so great that repeated pumping at intervals of ten days will 
continue to remove little calculi until the alkaline tendency of the urine 
has been overcome. 

The operator should not be content until he has a satisfactory washing 
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without obtaining calcareous material. A small tube can be used for 
these subsequent pumpings and they can l)e done with reasonable com- 
fort without anesthesia. 

Complications Which May Arise During Litholapaxy. — Hemor- 
rhige. — A slight amount of blealing not uncommonly accompanies tlie 
operation. It is more common in old men, when the prostatic urethra 
is congested. It does not often cause any trouble and soon ceases. 

Tliere is rarely any bleeding from the bladder walls, unless they are 
ulcerated, and when any amount of hemorrhage occurs in the vesical 
(cavity, it will cause a strong suspicion of the existence of a tumor, in whi(ih 
case the washings from the bladder should be carefully saved and ex- 
aminal for bits of new-growth. 

Injury of the urethra is usually slight, and is to be avoided by gentle- 
ness and patience in passing the instruments. If, owing to previous 
false passages, any appreciable injury is done to the urethral walls, it is 
usually well to fasten in a catheter after the operation to prevent the 
urine from coming in contact with the abraded surfaces. 

Rupture of Bladder. — If the bladder is overdistended, there is a 
possibility of nipture of its walls. Such a rupture is more likely to occur 
in a bladder with thin-walled diverticula. It is cspe(*ially to l)e feared 
when the bladder shows a tendency to s]xismodic contra(*tion, for if under 
these circumstances the urethra is l)locked witli instruments, the ten- 
sion may be very great. 

The only case of the sort that 1 have seen was in a mu(h contracted 
diverticula ted bladder which had at tlie time about two oimc^cs of fluid 
in it. In this case the ruj)ture took ]dace extrapcritoneally on the left 
side of the pelvis and drainage was pi-ovided for the escaping urine ])y an 
opening above Poupart’s ligament on the left, with eventual recovery. 

When, during operation, the bladder is afTected by violent s})asms, 
the operation should be delayed until the anesthesia puts a stop to this. 
When a spasm occurs during the pumping, the tension can be at once 
relieved by opening the stop-cock at tlie top of the bulb and letting out 
the excess of water. 

IiniMietion of frayments in the urethra is much less common than might 
be supposed. I have met with it once in a long experience, and in that 
case fountl no difficulty in pushing the fragment back into the bladder 
at the next intrcxluction of the tube. 

Clogging and Breaking of the Litkotrite. — A tough foreign l)ody may 
resist complete crushing and become entangled in the jaws of the litho- 
trite. I have met with one case in which a leather shoestring formed 
the nucleus of a stone, and another in which a })ortion of an Knglish silk- 
webbed catheter gave a. little trouble. In both cases it was found [)ossi- 
ble to cut these up into sufficiently small pieces to be readily drawn out 
with the lithotrite and sucked out through the tube. When the blades 
are not easily freed they should l^e carried to the center of the bladder, 
and there should be many times oi>ened and shut with the screw in order 
to gradually grind up and cut through the offending body. 

Twists or fracture of the blades of a lithotrite should never occur in a 
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well-made instrument. The fact that such accidents are possible should 
lead the surgeon to discard any but the best and well-test^ instruments. 
In a properly made lithotrite the blades will withstand any amount of 
force that the human hand can exert through the handle of the instru- 
ment. llie size of the handle should bear a safe relation to the strength 
of the blades and shaft. 

Perineal Lithotrity. — The old operation of perineal lithotrity with 
elaborate technic and powerful lithoclasts (Dolbeau, Rigal) is a thing 
of the past. Harrison and Keith have advocated this route for the 
introdu(;tion of the more modern crushing instruments, but the operation 
has not been extensively adopted. 

It sometimes liaj^pcns that a stone forms in tlie bladder behind a tight 
perineal stricture which re(|uires an external urethrotomy for its proper 
treatment. Under these circumstancas I have resorted to perineal 
lithotrity and, after incising the urethra, have introduces! the lithotrites 
and tul)es through the i)erineal opening. 

With the patient in tlic lithotomy position, the instruments are easily 
guided through the short posterior urethra, and when in the bladder 
have a much freer mobility than when manipulated through the whole 
length of the urethra. The operation is easy and most satisfactoiy. 

It will be found that usually the handle of the lithotrite must be held 
almost vertical in order to l)riiig the heel of tlic female blade down onto 
the floor of the liladdcr. 

When spasmodic (foritractions expel the water through the short, 
wide opening, the pressure of an assistant's finger below the instrument 
will keep enough water in tlic bladder for the proper performance of 
the operation. 

Lithotomy. — Cutting operations for the removal of stone arc of 
great anti(]uity. The perineal operations date back at least to the begin- 
ning of the Christian era. The earliest operations through the perineum 
were done without a guide, and when Celsus wrote the first detailed 
report of the operation that we now have, it was already an old operation, 
the technic; of whicli had been passed along from one operator to another 
for many generations. In the operation described by Celsus the stone 
was pullcid downward by the fingers in the rectum and was then cut 
down upon through the perineum. The incision employed appears to 
have been either transvei-se, bilateral, or lateral, ami the bladder was 
entered either through its body or through the prostate, acconling to 
accident. This is the method known as “cutting on the gripe," the 
apparatus minor, so called because but few instruments were required. 
Celsus recommends this operation only for children from nine to fourteen 
years of age. 

Eginus describes what is practically the same operation done through 
a lateral incision. Acconling to him, the bladder should be opened 
through the neck, for wounds of the bladder wall do not heal satisfactorily. 
He speaks of the operation as applicable to all ages. 

An old variation of the perineal operation consisted in plunging a 
sharp director into the bladder through the ischiorectal fossa and then 
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passing the blade of the bistoury along the groove, and with it making 
an incision of the required length. This operation W'as so dangerous as 
never to have come into good repute. 

After these early descriptions surgical literature is silent in regard to 
lithotomy — a fact which suggests that it was not accepted by the author- 
ities, but was relegated to specialists and empirics. In the year 1533 
Marianus published a description of the operation known under the 
name of the apparatus majors on account of the larger number of instru- 
ments required. This operation w^as not original with him, but his de- 
scription is the first relial)le one that w^e have of it. It was a distinct 
advance over the operation of ^'cutting on the gripe’^ in that a grooved 
staff passed through the urethra was usal as a guide and gave the opera- 
tion greater precision. The operation of Marianus consisted in a malian 
incision opening the deep portion of the urethra, through which the neck 
of the bladder was stretched either by a two-branched dilator or by the 
introduction of a gorget. It was practically the operation now known 
as the “boutonniere,^^ and differed from the later median operation in 
the fact that the prostate was not incised. 

Franco later modified it somewhat and added the use of a concealed 
l)istoury for incision of the prostate. 

While the perineal operation was in this stage of its development, 
Franco was led by necessity imposal by a ver\^ large stone to adopt the 
incision above the pubes, and thus l)ecamc the inventor of the supra])ul>i(j 
operation, of which, however, he did not recognize the value. 

At the beginning of the eighteenth century l^Yerc Jaccpies operated 
after a method which he had learned from an itinerant lithotomist. In 
lliis operation the incision tlirough the perineum was made at the left 
side and the operation was done upon a staff in the urethra. lie first 
employed a round staff, but later adoptal the grooved staff which had so 
long been in use for the median operation. 

During the eigliteenth century and the early part of the nineteenth, 
under the stimulus of success which now attended the oj)erative treat- 
ment of stone, many surgeons sought to further improve existing methods 
and to discover still safer routes into the l)ladder. Frere Come introduced 
the use of a concealed bistoury in the lateral oi)eration, with the object 
of gaining mathematic exactitude for the deep incision. The cutting 
gorget was also used for the purpose of exactly limiting the incision in the 
prostate, and the blunt gorget was introduced to dilate the deep incision. 
These instruments \vcre made in various shapes, and w ere much recom- 
mended by their inventors; but tcxlay most surgeons use the s(‘alpel 
for the whole incision in the lateral o|)eration, and it is rare that a litho- 
tome or gorget finds its place in a modern armamentarium. 

In the search for better incisions the notable modifications devised 
were the bilateral operation, published by Dupuytren, in which a semilunar 
incision with its concavity backward was made transversely a(Toss the 
perineum, and the prostate w’as incised with a double lithotome. The 
^ledio-bilateral, Civiale's modification of Dupuytren 's operation, differed 
from it in that the incision through the skin was on the meclian line, 
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while the incision in the neck of the bladder was bilateral. The recto- 
vesical operation consisted in a median incision through the anterior 
margin of the anus and anterior rectal wall, and so into the bladder, 
eitlier through the prostate or through the trigone just behind it. The 
mortality of this operation, and the frequency of troublesome fistulas 
which followed it, prevented its general adoption. None of these varia- 
tions have proved to be of any especial value, and the median and lateral 
operations still hold their places as the best perineal methods. 

While perineal lithotomy was passing through this gradual evolution, 
the suprapubic or high operation had various periods of favor and dis- 
credit. It proved its value for the removal of large stones, but showal 
itself to be much more dangerous than the perineal operations, and so did 
not succeed in displacing them for the majority of cases. Later, however, 
about 1878, such improvements were made in the technic? of the high 
operation that it has now for the most part displaced the operation through 
the perineum, which is rarely used unless some coexisting condition, su(;h 
as stricture of the urethra, enlarged and obstructing prostate, stone im- 
pacted in the urethra, demands a perineal incision for its proper treat- 
ment. The operation in such cases varies with the (‘onditions and does 
not follow any prescribed form. 

For this reason a formal description of the various perineal procedures 
is omitted here, and for a consideration of them the reader is referred to 
the older treatises. 

It is well, however, to bear in mind that when the bladder is approached 
through the perineum, the rectum lies very close to the membranous 
urethra and prostate. If, therefore, these parts cannot be stretched to a 
sufficient size to permit the extraction of the stone, incisions made to 
enlarge the spa(?e should be directel almost horizontally outward, and not 
carried beyond the limits of the prostate. Incisions made downward 
in the median line through the vesical neck greatly endanger the rectum. 

Stone Removal in Connection with Perineal Prostatectomy.- - 
Any stone that is not extreme in size may be removed easily through the 
neck of the bladder after a perineal prostatectomy. The removal of the 
prostate leaves a large patulous opening through which the stone forceps 
or scoop can be easily manipulated. In one case I removed, with a lithot- 
omy scoop, a dozen stones from one-half to three-quarters of an inch 
in diameter. 

Young, having a stone too large to pass through the neck of the blad- 
der, enlarged the opening by an incision out into the space from which one 
lateral lobe had been removed, and thus obtained space sufficient for the 
removal of a good-sized stone without interference with the functional 
result of the operation. 

A stone too large for removal in this way can be crushed in situ and 
then be removed piecemeal, but when its size has been recognized before 
operation it may be well to select the suprapubic route, which (‘an also be 
utilized for enucleation of the prostate. 

Suprapubic Lithotomy. — This operation dates from 1561, at 
which time Pierre Franco successfully performed it on a young boy in 
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whom he found a stone too large to pass through his perineal incision. 
In 1580 Rousset theoretically worked out a plan of operation closely 
like the approved modern methwl, including distention of the bladder 
and raising of the pelvis so that the force of gravity should carry the intes- 
tines upward and draw the bladder up out of the pelvis. 

This excellent plan was not carried out, however, and the operation 
fell into disuse. It was revived in the eighteenth century and used 
occasionally, but always with apprehension on account of urinary infiltra- 
tion and ('onsequent inflammation. 

In the preantiseptic days too a wound of the peritoneum during this 
operation was almost certainly followed t)y death, so that the possibility 
of this accident was a constant deterrent to surgeons when any other 
route was possilile. 

Even the added exactness and security given by the sonde-a-dard of 
Ercre (^orne did not l)ring the operation into general use. 

In 1878 Garson showed that the fold of peritoneum could be raised 
and the suprapubic aperture considerably enlargetl by pressing the blad- 
der forward with a distended rubber bag in tlie rectum. 

Petersen applied this ol)servation to the practice of suprapubic cystot- 
omy, and this improvement, (‘oming simultaneously with the general 
adoption of antiseptic* precautions, gave the operation a now and secure 
footing. 

liater still it has been found that if the patient is put in the Trendelen- 
burg position, the full bladder sags upward by its own weight and widens 
the suprapubic interval sufTicientl}^ for safe operative approach. 

Since these improvements the operation has steadily gained in surgi- 
cal estimation. It is now the cutting operation of choice; affording, as 
it does, opportunity for the removal of the largest stones and for tlie 
tliorough inspection of the interior of tlie bladder, so necessary in cases 
of sacculated stone. In many cases the stone formation is secondary to 
ulcerations or tumors of the bladder wall or imijecd ions from the i)rostatc, 
and the suprapubic opening gives opportunity for the appreciation and 
treatment of these conditions. 

Description of the Operation. — Under full anesthesia the Idadder 
is washed and filled with a lioric acid solution. The patient is tlicMi put 
in the Trendelenburg position, with the hips raised so as to cause the 
abdominal contents to hall away from the pelvis and to allow the bladder, 
drawn in the same direction by its weight, to separate the peritoneal fold 
from the pubes. 

The operator stands on the right of the patient and makes a median 
incision three to four inches long just al)ove the pubes. The recti and 
pyramidales muscles are separated by blunt dissection. Beneath the 
upper part of this opening lies the anterior fold of peritoneum, which is 
separated from tlie pubes by an interval which varies in different indi- 
viduals from one-half an inch up to two inches. 

A thin fibrous layer (fascia propria, Velpeau) connects the fold of 
peritoneum to the upper edge of the pubes. This fascia is often strong 
enough to hold the peritoneum down and to make it difficult to push it 
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upward out of harm's way before opening the bladder. All trouble may 
be avoided, however, if the fascia propria is separated by a transverse 
incision close to the edge of the bone. The left forefinger now draws this 
fascia, and with it the fold of peritoneum, upward and uncovers the an- 
terior wall of the bladder lying at the bottom of the prevesical space 
(cavum Retzii). The vessels in the vesical wall can now be seen, and, 
avoiding them if possible, the bladder is opened by a direct thrust. 

The left forefinger, which during this part of the operation has been 
holding up the peritoneal fold, is at once slipped through the opening 

while it is distended by the escaping fluid, and with it 

the conditions within the bladder are investigated. 
Tlie aperture can then be enlarged either by stretch- 



ing or with the knife. It should be sufficiently large to permit of extrac- 
tion of the Calculus without bruising of the tissues. 

The forceps are now introduced on the forefinger as a guide, carried 
to the bottom of the bladder, where they are opened widely, rotated a 
half-turn, and then closed to grasp the calculus, which is then withdrawn. 
If there are many small calculi or if the stone is broken in the forceps, 
the lithotomy scoop (Fig. 202) affords the best means for their removal. 
Fine gravel and debris may be washed out with a stream of water directed 
to the bottom of the bladder. 

The stone being removed, a careful search should be made to detect, 
if possible, the existence of sacculi in which stones or d6bris might lie 
concealed. If a sacculated stone is found, care should be taken not to 
severely lacerate the bladder wall in its removal. The opening should be 
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dilated as far as possible by gentle force, and if the stone cannot then be 
removed, it is perhai)s better to crush and remove it piecemeal than to run 
the risk of urinary infiltration, which would attend any incision into the 
bladder wall. Any further operative measures, such as removal of a 
tumor of the prostate, may now be undertaken. 

After-treatmmt of the Suyrajyubic Wmirid , — It is usually wise to arrange 
for drainage through the suprapubic wound. The opening in the bladder 
may be closed by suture snugly up to the tube, so that little or no leakage 
around it (^an occur. It is often wise to apply a second row of sutures 
so as to roll the bladder wall somewhat inward. When this is done, the 
opening left by the tube quic^kly closes when that is withdrawn. 

It will sometimes be possible in an uninfe(*tcd bladder to close the 
incision in its wall tightly and obtain first intention of the bladder wound. 
It is well, however, to pla(^c a gauze wick in the outer wound to act as a 
drain in case the bladder suture leaks. A troublesome extravasation of 
urine may thus bo prevented. This wick should be wrapped in rubber 
tissue to make its removal easy; and it may usually be taken out at the 
end of forty-eight hours. 



Fio. 202. — Lithotomv Scoop. 


If there is much hemorrhage into the bladder, this is to be looked upon 
as a contraindication to closure of the bladder wound, for if the urethra or 
catheter is stopped by clots, the effort of the bladder to free itself soon 
reopens the wound. 

A ('ontinuous suture makes a tighter joint, and the edges of the bladder 
incision should be united by a continuous catgut suture. A soluble 
material is used for this suture, to avoid the danger of subsequent stone 
formation upon the stitch as a nucleus. After this first tight line of suture 
has been i)laced, the bladder wall may be still further rolled in by inter- 
rupted (Lembert) sutures. For these outside stitches, silk or celluloid 
thread may be used to give greater firmness. 

Some operators have advised that the outer wall of the bladder be 
dissected off along the edges of the incision in order to prepare a fresh 
raw surface which shall readily unite when drawn together by sutures. 
This is, I think, a needless precaution. 

Whatever plan is followed, great care should be taken that none of the 
stitches enter the cavity of the bladder, for if the urine finds its way 
along the stitches it makes first intention unlikely. The needle should 
take a good hold in the outer layers of the bladder down to the under 
surface of the mucous membrane. 
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Accidents and Complications in Suprapubic Lithotomy. — Rup- 
ture of the bladder has resulted from its overdistention. While more 
apt to o(?(*ur in the weak, sacculated bladder of old men it has happened 
in children. If a rectal bag is used its pressure considerably increases the 
tension of the bladder. Rupture of the rectum has also resulted from a 
too zealous use of the colpeurynter. 

The possibility of these accidents indi(*ates the need of care in these 
minor details of the operation. If the peritoneum is wounded, this 
usually occurs during the first incision, and the rent can be tightly closed 
before the bladder is o[)ened. 

Stone in the Female Bladder. — The short and distensible female 
urethra affords a ready escape for small renal calculi that reacrh the 
bladder and for the sand and gravel that form there. On this account 
good-sized stones in the female bladder are a comparative rarity. Ob- 
structions leading to residual urine are infrequent, so that this most fruit- 
ful cause of stones in the male bladder plays but a small part in tlie 
female. On the other hand, women are subject to hysteria, and the short 
urethra is favorable to the introduction of foreign bodies about which 
calculi may form. 

It sometimes happens that large stones work their way by a combincid 
dilatation and ulceration along the urethra and are spontaneously dis- 
charged. Stones as large as a goose-egg have thus escaped. 

Incontinence usually results from such a stretching of the vesical neck, 
l)ut sometimes stones four or five inches in circumference have passed 
with only temporary loss of retentive power. The vaginal sei)tum is 
sometimes partially destroyed by ulceration due to pressure, and large 
stones thus find an exit. 

The symptoms of stone in the female are not essentially different from 
those in the male; but they are sometimes complicated by uterine and 
otlier pelvic disorders. 

The physiml exumimition of the female l)ladder is an easy one. Through 
the vaginal septum a stone of mcxlerate size may be made out by bimanual 
examination when the bladder is empty. With a finger in the vagina 
and a sound in the bladder all parts of the vesical cavity may be thoroughly 
sc^arched. 

Cystoscopy is easy in the female, and even digital examination through 
the dilated urethra is possible, though rarely nec;essar>\ 

An x-ray examination is sometimes of value by determining the 
presence of a hairpin or other foreign body as a nucleus of the stone. 

Operative Treatment. — Stones may be removed from the female 
bladder by: (1) dilatation of the urethra; (2) litholapaxy; (3) vaginal 
lithotomy; (4) suprapubic lithotomy. 

Dilatation of the urethra may be used to give room for the removal 
of very small stones or of small foreign bodies. I have removed with 
dressing forceps through the urethra a silver stitch which had caused 
the formation of several stones before it w’as discovered and removed. 

Litholapaxy. — This operation is easily performed in women, and is 
to be chosen for the great majority of stones. It causes no injury of 
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the parts and is quickly recovered from. With the patient in the lithot- 
omy position the operation resembles a perineal lithotrity in the male. 

In order to seize the fragments I have found it necessary to hold the 
lithotrite in an almost vertical position, so that the blades rest on the yield- 
ing vaginal wall close to the urethra. They then make a depression in 
this most dependent part of the bladder, into whicii the fragments gravi- 
tate and where they may be readily seized. For evacujjtion of d<Sbris a 
short and straight tube of good size may l)e used. 

Litholapaxy is the operation of choice unless the stone is too large 
and hard to admit of crushing or unless it has a hanl body as a nucleus. 
Also an encysted stone may elude the lithotrite. Under any of these 
conditions lithotomy may be required. 

Vaginal Lithotomy. — This operation may be done with the patient 
in the dorsal lithotomy position or in the Kims position. 

The bladder is opened on the tip of a sound which is made prominent 
against the vesicovaginal septum. This opening may be enlargcxl by 
scissors enough to provide for the removal of the stone. The wound in 
the bladder may then be closet! by stitches, although small openings will 
heal spontaneously even when not sutured. 1 hiring the healing the vagina 
and bladder should be constantly washed out to prevent phospliatic iii- 
cnistation of the wound. 

Suprapubic Lithotomy.— In case of a very large stone it will some- 
times be wise to resort to the suprapubic incision for its removal; also, 
in children, before the vagina is sufficiently develoiied to give ade(|uatc 
room, the suprapubic operation may be used. 

In one instanc'c I removed a stone in this manner from a child three 
years of age, and after suturing the bladder snugly I firovided drainage 
through an inlying catheter and obtained union by first intention. The 
steps of the oj^eratioii do not differ from those already described in the 
male. 
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SURGERY OF THE PROSTATE. 

13y Hugh H. Young, M.D., 

BALTIMORU, MD. 

The prostate is an encapsulated musculoglandular organ which sur- 
rounds the urethra in its deeper portion and is in intimate relationship 
with the bladder, rectum, pubes, and perineum, besides other lesser 
structures, such as the seminal vesicles, vasa deferentia, Cowper's glands, 
etc. It is closely bound up by the ramifications of the pelvic fascias. 
It provides a thoroughfare for both the urinary and seminal canals, takes 
a most important part in both micturition and sexual intercourse, and 
is subject to both the as(!ending and descending maladies of these tracts, 
as well as to infections that reac^h it from its neighboring structures. 

Anatomy. — The shape of the prostate is somewhat pyramidal, with 
the base against the bladder and apex at the membranous urethra. It 
is common to compare it with a horse-chestnut in shape. The organ has 
an apex, a base, an anterior, a posterior, and two antero-lateral surfaces, 
besides two postero-lateral borders, where the posterior and antero- 
lateral surfaces meet. The apex forms the lowest part of the organ, 
surrounds the urethra where the membranous portion begins, and rests 
upon the deeper layers of the triangular ligament, to which it is firmly 
fixed. 

The whole anterior surface is convex, there being no definite line of 
demarcation between the anterior and antero-lateral surfaces. The 
posterior surface, which lies closely adja(;ent to the rectum, is slightly 
concave from side to side, in many cases presenting a distinct median 
furrow, and as the lobes extend higher upward laterally, there is often a 
well-pronounced notch in the base at the upper end of the posterior sur- 
face. The average dimensions of this surface are, from apex to base 
3 to 4 cm., and at its greatest transverse diameter 4 to 5 cm. The antero- 
posterior diameter is about 2 cm. 

The prostate is attached to the bladder by its base, which is so closely 
adherent anteriorly and laterally that no definite demarcation between 
the two organs is visible without dissection. Posteriorly, however, the 
base is well removed from the bladder and presents a definite border, 
which is in more intimate relationship with the seminal vesicles than with 
the bladder. The general configuration of the prostate is well shown in 
Fig. 203 (1, 2, 3, and 4), taken from dissections made by Richardson, 
and his views of a prostate, which has been freed, with its urethra, from 
the bladder, show very clearly the position of the urethra, the backward 
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trend of the lateral lobes, which thus extend up beneath the vesical 
trigone, and the short anterior surface with the urethra close behind it. 
Figure 1, a posterior view, shows the canal of the ejaculatory ducts, which 
enter distinctly beneath the upper margin of the posterior surface. Figure 
2, a view of the base, also shows the remoteness of the ejaculatory canal 
from the posterior part of the prostatic urethra. 

The relations between the prostate, the vasa deferentia, and the semi- 
nal vesicles are shown in Fig. 204. As seen here, the vasa and vesicles 
join to form the ejaculatory ducts, which enter the prostate in the upper 




• Fici. 203 . — Nokmai. Adult Human Probtatk (RicharclHon). 

]« Posterior surface; 2, base; 3, side view; 4, anterior surface showinK vesical orifice arid imprint 

of sphincter. 


portion of the posterior surface and pass downward and forwartl in a 
fibrous canal which ends at the verumontanum. 

The Capsule. — It is usual to describe the investing membranes of the 
prostate as composed of separate portions — the “capsule'^ proper and 
the ** sheath.'^ They are not, however, well defined and separate struc- 
tures, but over much of the surface are so intimately blended as to be 
separated with difficulty. Richardson has shown that in animals there 
is a thin capsule, and outside of this a fascia in which the veins course. 
In men the fascias of pelvis and perineum have become condensed as a 
result of the erect posture and the consequent extra strain which has been 
placed on the pelvic floor. This union of the capsule of the prostate 
and the surrounding fascias has become so close that, in places, only by 
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following the venous plexus as a guide can the fascia (which contains 
the plexus) be separated from the capsule beneath. 

The capsule then appears as a rough membrane except upon part of 
the lateral and posterior surfaces, where the separation of fascia and cap- 
sule is easily accomplished. The ca{3sule (*overs the entire prostate, but 
it is very firmly attached and cannot be stripped off without bringing 
away portions of gland tissue. It is composed of fibrous tissue and in- 
voluntary muscle which are continuous with the glandular stroma. 

The Surrounding Fascias. — The prostate is surrounded on all sides 
by aponeuroses which fix it to the middle of the perineum, forming 
what the French call the hqe profitatique. Proust compares the prostate 
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Showing posterior Hiirfuco of the prostate, seminal vesieles, vusa ileforentia nl bladder. Tlie 
up(jiieurosis of Oenonvilliers has been partly removed. 


encased in its loge with a tooth in its alveolus. These pelvic fascias are so 
complex that I have not the space to fully describe them, but those who 
are interested may consult the exhaustive treatises of Cun6o and Veau, 
Proust, Richardson, Deaver, Wallace and Albarran.* Suffice it to say 
that the prostate is surrounded and bound to the pubes, triangular 
ligament, bladder, rectum, and lateral pelvic walls by reflections of the 
rectovesical fascia, as shown in Fig. 205. This fascia springs from the 
white line, passes over the internal surface of the levator ani muscle, and 
divides into three layers: (1) a superior or anterior, which passes above 
the prostatic plexus of veins, over the anterior surface of the prostate, 
to which it is adherent as well as to the pubes; (2) a middle layer, which 
passes beneath the lateral prostatic plexus of veins and behind the pos- 
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terior surface of the prostate; and (3) a posterior layer, which hugs the 
anterior surfacie of the rectum. The last two layers are loosely attached 
to each other and constitute the aponeurosis of Denonvilliers. Anteriorly 
this fascia (rectovesical) is reduplicated and forms two strong fibrous 
bands known as the puboprostatic ligaments, between which is a space con- 
taining a venous plexus (of Santorini), to whi(*h the dorsal vein of the penis 
is tributary. The periprostatic plexus of veins is in reality incorporated 
in the anterior layer of rectovesi(*al fascia, and Proust pictures two layers 
of this fascia between which the plexus lies, as shown in Fig. 205. Ite- 
tween the sheath and the capsule of the prostate arc various fibrous 
communications which arc more intimate anteriorly than posteriorly. 
Cunco and Veau have shown that tlie aponeurosis of Denonvilliers, which 
is composed of the middle and posterior layers of the fascia descril)ed 
above, is derived from a downward prolongation of the peritoneum in 
fetal life which becomes obliterated 
later (Fig. 206). The serous surfaces 
disappear, but the fibrous coats re- 
main and arc easily separable. In 
approaching the prostate from the 
pciineum it is necessary to divide 
the posterior layer, which is closely 
attached to the rectum, in order to 
expose the posterior surface of the 
prostate, to which the anterior layer 
of Denonvilliers’ fascia is closely at- 
tachal. This fascia is continuous 
below with the deep layer of the 
triangular ligament. From there it 
extends upward along the posterior 
siirfa(*e of the prostate (as above 
<lescribed) and thence over the pos- 
terior surfaces of the seminal vesicles, 
the vasa deferentia, and the vessels 
and nerves accompanying them (see Fig. 204). It forms a fascia of 
considerable thickness and apparently acts as a definite barrier to the 
backward extension of malignant prostatic disease. The fact that the 
lymphatics and vessels extending upward from the prostate lie in front 
of and do not perforate it shows the importance of carrying the line of 
removal behind it in the operative treatment of cancer of the prostate. 

The fascia which covers the posterior wall of the bladder also has 
important relations with the seminal vesicles and prostate. At the upper 
ends of the seminal vesicles this fascia splits, one layer passing in front of 
the vesicles and ampullae of the vasa deferentia and one behind. That 
which passes in front, between these structures and the bladder, passes 
downward until it reaches the prostate, upon the capsule of which it runs 
forward, separating this thin, superiorly projecting portion of the lateral 
Jf>bes from the bladder. Toward the median line it accompanies the 
iaculatoiy^ ducts within the prostate, forming the anterior part of their 
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fascial covering? or tunnel.” That portion of the vesical fascia which 
passes behind the seminal vesi(‘les also continues downward, forming the 
posterior covering of the vesicles and vasa and being incorporated and 
continuous with the fascia of the posterior surface of the prostate (appar- 
ently being inseparable from the anterior leaf of Denoiivilliei*s' aponeurosis). 
Along the outer edge of the vesicles and along the inner edge of the vasa 
deferentia the two sheets of vesical fascia are united, thus forming an 
enveloping capsule on each side and binding these structures firmly 
against the base of the bladder. 

Blood-vessels. — The dorsal vein after piercing the triangular liga- 
ment enters the fibromuscular tissue which lies in front of the prostate 

and between the puboprostatic 
ligaments. Near the upper part of 
the anterior surface of the prostate ■ 
it divides into a right and a left 
brancli whi(^h passes upward and 
backward on the surfac^e of the 
prostate (^lose to the bladder, where 
it is joined by veins from both 
bladder and prostate. Having ar- 
rived at the upper limit of the 
lateral borders of the prostate, 
H u ^^i/rcr/fra these veins pass along the outer 

S ^ bonier of the seminal vesicles, re- 

ceiving branches from the vesicles, 
sPeritoncu/n viusa, and posterior surface of the 

- H bladder. Some veins from the 

m /ff ^ S posterior surface of the prostate 

upward near the middle line, 
but they soon turn outwanl across 
the posterior surfaces of the vesicles 
V the veins wdiich course along 

W the external borders. It is thus 

ij ^ seen that all the blood from the 

Fm. 206 . — Dkvklopmf.nt of thk Aponkoro- nn#! hl^irlrl^r 

SIS OF Oknonvillikus and Veau). peiiis, prosiate, aiKi ^ niaticier IS 

poured into this periprostatic 

plexus, but it receives no blcMxl from parietal structures. 

Arteries are furnished to the prostate by the inferior vesical, the middle 
hemorrhoidal, and the internal iliac. The branches which reach the 
prostate are small, and enter at the superior and lateral aspects of the 
gland. They divide into numerous branc^hes which surround the glandular 
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The lymphatics begin in rich networks around the acini. According 
to Sappey, four lymphatic trunks are generally present, an antero-lateral 
and a postero-lateral on each side. The antero-lateral lymphatic leads 
to a gland situated in the subpubic fossa near the iliac vessels. The 
postero-lateral leads to a gland along the lateral wall of the pelvis, or to a 
gland near the first iliac bifurcation. The lymphatic's from the seminal 
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vesicles lead to two glands, one situated just above the upper end of the 
vesi(*le and the other farther back, along the lateral wall of the pelvis. 

The nerves come from the hypogastric, plexus, ac'company the arteries, 
have ganglia scattered along their (course, and terminate in the muscles 
and glandular euls-de-sac. 

Relations to Parietal Structures. — The prostate is in relation to the 
triangular ligament and ])erineum below, the levatores ani at the sides, 
the pubes in front, the rectum behind, and the bladder and seminal vesicles 
above. 

Those fibers of the levator ani beginning at the back of the pubis pass 
backward around the antero-lateral aspects of the prostate and unite 
beneath it, blending with the fibers of the superficial transverse perineal 



Firs. 207. “Anatomic Preparation of the Perinki m (Proust). 

The anteri»»r superficiul perineiiiii hiw been (Miinplctely removed. The urogenital iriuiiKle 
perforated by the urethra (n) and its junction with the recto-urethrai mu.scie (m r n) forms the 
Beiiiiiunar arch of the perincuin. 

and external sphincter ani muscle at the (eutral tendinous part of the 
perineum. To this portion of the levator ani muscle Siintorini has given 
the name of levator prostata*. 

Between the anterior part of the prostate and the rectum is a small 
muscle known as the recto-urethralis. It is attached anterif)rly to the 
posterior border of the triangular ligament and the membranous urethra, 
and from there runs backward and is inserted into the anterior wall of 
the rectum. It is short and rather indefinite, but performs the impor- 
tant function of drawing the anterior part of the terminal portion of the 
rectum into a large ciil-de-sacy cap rectale, or veasie \4caley as it has been 
variously styled by the French. Fig. 207, taken from Proust, shows the 
recto-urethral muscle, which is described by him as having broad attach- 
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ments to the triangular ligament and pronounced semilunar borders. 
The anterior portion of the levator ani muscles which encircle the sides 
of the prostate and membranous urethra are more or less fused with this 
recto-urethralis muscle, and at operation it is generally difficult to ob- 
tain the picture shown by Proust. 

Between the recto-urethralis muscle and the prostate lie the two 
layers of Denonvilliers’ aponeurosis, as shown in Fig. 208. This diagram 
shows the im|X)rtanceof dividing the recto-urethral muscle when approach- 
ing the prostate from the perineum in order to properly push l)ack the 
rectum and have easy access to the space between the two hwers of the 
aponeurosis of Denonvilliers. 

Comparative Anatomy.— After a careful study of the prostate in 
various animals Richardson says: “In animals it is usual to speak of 
two prostates, because even when the tw’o glands are united to form one 

mass, it is evident that the 
mass is composed of two 
portions, but in a great 
number of animals the 
two portions are entirely 
separate glands. Just as 
there are two se^minal ves- 
icles and two Ck)wpcr s 
glands, so there arc two 
prostates, a right and a 
left gland. The proslatic* 
ducts always open into 
that j)art of the urethm 
between the bladder and 
the bulb which is developed 
from the entcxlcrmal cloaca , 
and which is called a mus- 
cular urethra. Into this 
port ion the vasa deferentia , 
seminal vesicles, utriculus masculinus also enter, and these ducts have the 
same relation to each other, the prostates always entering lowest, and on 
cither side of the middle line.’' The prostates in animals vary from mere 
cecal diverticula, as in the guinea-pig, to a complicated racemose glandular 
structure similar to those in man. Richardson thinks that the prostate 
gland, seminal vesicles, and CV)wper's glands have the same function in 
animals, viz. , to provide a medium in w^hich the spermatozoa can live. The 
comparative size of these accessor}" glands varies verj’^ greatly in different 
animals. In some the seminal vesicles are of huge size and the prostate 
and Cowper’s glands insignificant, and in others the opposite is the case, 
(.owper^s glands are always, and the prostates almost always present, 
but the seminal vesicles are often absent and replaced by enlarged vasa 
deferentia. In animals the prostates are never situat^ close to the 
bladder, as in man, but are appendages of the urethra, and in no way 
connected with the bladder. The utricle opens posteriorly in the median 
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A, Centrul tendon; H, epace between bulb and rec- 
tum; (', recto-urethralis iiiu.sclc; U, posterior layer of 
aponeurosis Denonvilliers; E, space between the two 
layers of aponeurosis of Denonvilliers, 
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line of the urethra and nearest to the bladder of all the accessory ducts. 
On each side of the utricle are the orifices of the vasa deferentia. Still 
lower down, and at a considerable distance from the bladder, the ducts of 
the prostates open into the urethra on each side posteriorly. The fact 
that in animals the utricle enters the urethra in an entirely different 
level than the prostatic ducts shows that the prostate cannot be considered 
the homologue of the female uterus, which arises from the same fetal 
structure as the utricle, the lliillerian duct. 

Histology. — The prostate consists of gland tissue surrounded by 
stroma which is continuous with the (‘apsule, the urethra, and the bladder. 
Convergent strands of stroma extend from different points of the capsule 

Urethra 
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Tu:. 209. — Tranhvkkhk Skction of Human Phostatk Ih.oRK to Bi.aodkk fSi.uuiTi.v Mao.mfikm) 

ClUchardsmi). 

Shows capsule, strom.T, sheath, anterior cominissure, lohiiles of lateral lobes, separate lobules of 
middle lobe focuains on back of urethra, and the ejaculatory ducts. 

Juid end in tlie urethra, thus dividing tiie ])rostate into a large number of 
lobules, each of which is in reality a separate gland, according to Hithard- 
and has its own secreting duct. The duct lies in the center of each 
obule and receives the secretion of many small tulniles which radiate 
i’»)m it. Between the tubules and the stroma is a layer of connective 
'^^sue containing the vessels and nerves, and upon this lies a basement 
‘cnibrane. Next comes the secreting epithelium, composed of columnar 
‘^ithelium upon a layer of round cells. The walls of the acini are thrown 
to folds so that a large secreting surface is obtained. The tubules are 
'>^ely and irregularly packed together except where gland tissue is 
tree. The stroma consists of fibrous tissue, involuntary muscle, and a 
elastic fibers. 
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The glandular tissue lies mostly on each side of the urethra, where it 
forms the two lateral lobes. There is very little glandular tissue in the 
anterior commissure, which is almost entirely composed of smooth muscle 
and fibrous tissue. Posteriorly gland tissue is found beneath the urethra, 
where it is separated into an inferior and a superior portion by the tunnel 
of fascia which contains the ejaculatory ducts. The superior portion is 
thus described by Richardson: “At the upper and posterior part each 
lateral glandular mass is united to its fellow of the opposite side by a collec- 
tion of gland tissue which lies below the base of the bladder, behind the pos- 
terior wall of the urethra, and in front of the tunnel for the common ejacula- 
tory ducts (Fig. 209) . This mass of gland is (jailed the third or middle lobe, 
or the median portion of the prostate. It is true that it is not completely 
separated from the lateral lobes, with which, indeed, it is structurally 
continuous on each side, but it is nevertheless different from the main 
masses of the prostate. Its anatomic position in the middle line seems 
to mark it off from the rest of the gland as a separate portion. When the 
vasa deferentia, the seminal vesicles, and the common ejaculatory ducts 
have been removal, it can be seen to project as a small mount on the 
posterior aspect of the prostate immaiiately above the depression for 
the seminal ducts, in the interval between that depression and the 
base of the bladder. This piece of gland lies under a different part of 
the urethra from the lateral lobes, viz., not under either prostatic 
sinus, but under a higher part of the posterior wall of the urethra 
immediately below the uvula vesica? in that V-shaped area previously 
described. It is more commonly the scat of pathologic change than the 
rest of the prostate. It is often the only part of the organ which enlarges 
in old age, and when so enlarged it appears to be quite independent of 
the rest of the prostate. For these reasons it appears to merit a distinc- 
tive name; what that name may be is not of great importance, whether 
it be ‘maiian portion’ or Hhird lobe’ or ‘middle lobe.’ Whether its 
existence be denial or admitted, there is no escape from reference to it 
both in anatomy and pathology.” 

Abnormities and Cysts of the Prostate.— Probably the simplest 
method of classifying these conditions is along anatomic lines consider- 
ing the abnormities of the prostate as a whole — of its separate lobes, 
of its structures normally present, of the structures embryologically 
associatal with it, its cystic abnormities, and those of the closely relatal 
structures which may secondarily involve the prostate, or at least cause 
confusion in differentiation from those of the gland. 

The etiology of the truly developmental errors of the prostate is ex- 
plained by an interference in the normal building of the gland at some stage 
of fetal life. The persistence of certain embryologic structures closely 
allied to the prostate, which may secondarily undergo pathologic changes, 
the blocking, either developmental or pathologic, of normally patent tu- 
bules or ducts or of the sinus poculaiis, the secondary involvement of the 
gland by abnormal conditions existing in proximal organs or regions — al! 
may lead to conditions in the prostate far removed from the normal. 

The pathology of these conditions is naturally as varied as the condi- 
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tions themselves. Where the error is purely developmental, no real 
pathologic condition can be said to exist. Simple arrested development 
will show the picture existing at the time the normal growth ceased. 

Reports in the literature of anomalies of the prostate are not very 
numerous, and with the rarest exception are seen nearly always in con- 
nection with other anomalies of the genito-urinary tract. The close 
association, both embryologically and physiologically, of the testicle 
with the prostate, and the dependence of the latter upon the former for 
its proper functioning and development, make the prostate peculiarly 
susceptible to abnormities of the testicle. The large proportion of the 
abnormities of the prostate as a whole are associated with the condition 
of cryptorchidism. Here arrested development and bilateral atrophy 
of both lobes exist in varying degrees. (^Jornelli reports the case of a 
newborn in which there was complete absence of prostate, seminal vesicles, 
and utricle in association with cryptorchidism. Symmetric anomalies 
may exist in association with exstrophy of the bladder, the roof being 
entirely wanting, though the floor, according to Keyes, never fails in this 
condition. In cases of pseudo-hennaphrcKlitism, absence or symmetric 
atrophy is prone to exist, while defective development has occasionally 
been noted in sexual perverts (Lydston). Changes in the i)rostate are 
also noted in association with the condition of parenchymal sclerosis 
of the testicle (Launois). 

Launois reports several cases of monorchidism associated with marked 
arrested development of the corresponding lobe of the prostate and of 
the seminal vesicle of the same side, the opposite lobe and vesicle being 
normal. Viannay and Cotte have reported a case of congenital absence 
of kidney and ureter of the right side associated with absence of right 
seminal vesicle and ejaculatory duct and an atrophied right testicle 
and right lobe of the prostate. 

Socin and Burckhardt lay stress on the condition to which Englisch 
first called attention, of retention cysts due to the closure of the urethral 
outlet of the sinus pocularis. In seventy autopsies on the newborn 
Englisch found this condition existing in over 7 per cent. Children 
in whom tlie first emptying of the bladder occurs on the second or third 
day, either spontaneously or by instrumentation, will show frequently at 
first, before the appearance of the urine, a few drops of a yellowish mucoid 
substance, the cyst contents, which have escaped by rupture. These 
cysts may even be large enough to encroach upon the rectum, where 
they may be felt, and probably some of the cases of enlarged sinus pocu- 
laris in adults are merely the remaining evidences of early cysts of this 
structure. Beraud reports a case of complete absence of the right half 
of the prostate, the vasa deferentia uniting above the prostate. Cases of 
atresia of the ejaculatory ducts, closure of their outlets, and dilatation 
of their blind endings, leading to marked increase in volume of the collic- 
ulus, and blocking of the urethra have been reported by Rindfleisch. 

Lydston reports cases in which the urethra was situated laterally or 
pursued a markedly tortuous course in young adults. Congenital bands, 
transversely crossing the urethra, have also been noted. 
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Luschka reported a case in which well-defined tissue identical with 
prostatic tissue was present at the base of the penis, about 2 cm. in front 
of the union of the corpora cavernosa. 

Cysts in the region of the prostate may also be congenital anomalies 
of the remains of embryonal structures, non-obliterated Mullerian ducts, 
and Wolffian bodies. Cysts arising from the seminal vesicles and the 
ducts may give rise to tumors in this region. Retention cysts due to the 
blocking of the gland-ducts may reach a comparatively large size, some- 
times causing retention of urine. 

Echinococcus cysts of the prostate have been des(Tibed by Nicaise, 
Lodwell, Winterberg, Butreuille, Tillaux, and Millet, but, according to 
Durrieux, the great majority of echinococcus cysts of this region have 
arisen outside of the prostate. 

Symptoms. — According to Durrieux, the symptoms of compression 
of the rectum and the bladder — retention, dysuria, constipation — fre- 
quently initiate the examination which leads to the discovery of the 
cyst. Catheterization for retention has led to the perforation of these 
cysts into the urethra and bladder. If large enough, the cyst may be 
felt both abdominally and per rectum, where it exhibits no signs other 
than those of a simple cyst. Puncture is diagnostic, but not without 
danger, owing to the great possibility of infection. Rupture into the 
bladder may lead to great pain in this region, hematuria, and frequency. 
Rupture into the rectum is associatal with the danger of infection. 
The best mode of treatment seems to be evacuation and removal of 
the cyst via the abdomen, if possible. 

Many of the other abnormities produce no symptoms other than 
those resultant from lack of sexual development. We have not the s[)aco 
to describe these at length or to dwell upon the surgery required. 

Traumatisms. — The traumatic lesions of the prostate include con- 
tusions, injuries, and false routes. Although the bladder and urethra 
are frequently ruptured by injuries to the pelvis and its structures, the 
prostate itself is singularly free from injury. Albarran was able to 
find only one case, which had been cited by Velpeau, of an extensive 
perineal traumatism in which the prostate was studded with small hemor- 
rhages. In fractures of the pelvis it is not infrequent for the prostate to be 
torn off from the membranous urethra. One such case occurred in my 
practice. Here a perineal incision disclosed a separation of three inches 
between the prostate and membranous urethra, the intervening space 
being filled up by a huge blood-clot. It is interesting to note that although 
the bladder was greatly distended with urine, there had been no leakage 
through the prostatic urethra. In this case an anastomosis between the 
prostate and membranous urethra was easily accomplished and no stric- 
ture followed the healing of the w^ound, but the patient never had erec- 
tions of the penis afterward. 

One finds numerous reports of injuries to the prostate in time of war 
from bullets, spears, sabres, etc. Such injuries have also been produced 
by falling astride sharp objects. The symptoms and treatment are 
evident. 
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False routes of the prostate are the result of the passage of instru- 
ments. Owing to the sharp curve taken by the urethra at the triangular 
ligament, and to certain anatomic irregularities in the prostatic urethra, — 
verumontanum, utricle, ejaculatory ducts, prostatic sinuses, and uvula 
vesicac, — some traumatism may occur in even normal cases, especially if 
instruments of small size and with sharp points are used. On account 
of its superior ability to enter the membranous urethra from the bulb 
and to ride over the verumontanum and the uvula vesica?, the flexible 
gum coudd catheter (of Forges make, which can be boiled) is the instru- 
ment of choice for catheterization, even in noimal cases. A rubber 
N61aton catheter frequently catches in the bulb of the urethra, in front of 
the spasmodically closed external or vesical sphincters, and a metal cath- 
eter should always be used with great care, owing to the greater danger 
of traumatism. 

The marked alterations in the urethra and prostate produced by path- 
ologic processes often render it very difficult to insert any instrument, and 
false passages have been of frequent occurrence. In the Museum of the 
Royal College of Surgeons, I^ondon, one may see many striking exam- 
ples of this character, not only false routes through enlarged middle or 
lateral lobes, but also through the urethra at the site of strictures. 

Albarran recognizes three degrees: Rupture of the uretliral wall 
alone; incomplete false route extending into the prostatic tissues; com- 
plete false route or tunnel into the bladder. 

These are merely variations in the degree of the injury produced 
and the symptoms which accompany them are very varial)le. In some 
cases very little trouble is produced, but in many cases hemorrhage, 
severe prostatic or periprostatic infections, suppurations, and sepsis 
result. 

The diagnosis should be made at the occurrence of the injury, but, as a 
matter of fact, if the proper instruments were selectal, care exercised, and 
particularly if all forceful efforts were avoided, false passages would 
practically never occur. The production of considerable hemorrhage 
and the inability to withdraw urine when the catheter has apparently 
entered the bladder should make one suspect a false passage at once. 
The inability to turn a metal instrument generally indicates that its point 
is not free in the bladder cavity. 

The treatment is both propliy lactic and curative. As remarked 
above, if one has the proper instruments, avoids unyielding and sharp- 
pointed catheters and sounds, and is careful not to use force, false pas- 
sages should never occur either in stricture or prostatic hypertrophy. 
Curative treatment is generally not necessary, as the injury often heals 
rapidly if it is not repeated. In some cases it may be advisable to make 
use of a catheter h d&meure for a protracted period, and sometimes perineal 
or suprapubic drainage is advisable. In case of severe infection, abscess 
formation, urinary infiltration, etc., the appropriate operative measures 
should be taken. 

Recto-urethral fistulas should be included here, as they are almost 
always the result of injury of the rectum during perineal operation upon 
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the prostate and bladder. In most cases there is a communication be- 
tween the middle of the prostatic urethra and the rectum, through which 
urine escapes into the rectum or feces into the urethra. As mentioned 
elsewhere, the anterior surface of the rectum is in close proximity to the 
membranous urethra and prostate, being held there by the recto-urethralis 
muscle, and in operations through the perineum, unless this muscle 
and the posterior layer of the fascia of Denonvilliers are divided and the 
rectum carefully pushed back, it is quite likely to be injured. If in closing 
the wound the rectum is left unprotected and unsupported by the failure 
of the operator to approximate the separated levator ani muscles, necro- 
sis may result. In both cases a rectal urethral fistula is apt to occur. 

A recto-urethral fistula is often not only one of the most uncomfortable 
conditions, but also one of the most difficult to cure. This is due to the 
fact that the wound is very apt to break down after plastic operations 
for its closure. Various methods have been advocated, one being that 
of Tuttle, a plastic closure of the urethral and rectal openings separately, 
with drainage of the bladder through a retained urethral catheter. This 
•method was always unsuccessful in my hands until I added to it supra- 
pubic drainage, thus doing away with the retaim^d urethral catheter, 
and the spasmodic efforts of urination which occurred after its removal. 
Since adopting this method 1 have had no difficulty in effectually curing 
recto-urethral fistulas which had previously resisted all efforts to cure 
them without suprajmbic drainage. 

Prostatic Calculi • — Prostatic calculi may be divided into two 
groups, on account of their origin and location: (1) Calculi which lodge 
in the prostatic urethra, having escaped from the kidney, bladder, or 
seminal vesicles, and the small group of cases in which the stone is 
primarily formed in the posterior urethra. (2) Calculi wliich are formed in 
the substanceof the prostate gland — the true prostatic calculi. This second 
group is entirely distinct in origin and nature from the urinary calculi. 

On account of the intimate relation existing between corpora amylacea 
and prostatic calculi, it is necessary to consider the former before taking 
up the subject of true prostatic stones. 

Corpora amylacea corpora amyloidea,” “ corpora colloidea,’' 
“prostatic concretions”) are found in various organs of the body. Since 
Morgagni described and likened them to tobacco seeds in 1723, they have 
been studied and variously descril)ed by numerous investigators. Thomp- 
son says they are always present after the twentieth year, but he also 
found them in the prostate of a child. In late life they are more numer- 
ous and larger than in young men, and in prostatic hypertrophy they are 
especially numerous. These amylaceous bodies may be single or multi- 
ple and scattered throughout the gland, but chiefly in the ducts about the 
verumontanum. In one prostate which Thompson dissected he estimated 
that several thousand of these bodies, visible to the naked eye, /were 
present. Their size is microscopic, as a rule, and their form round, oval, 
or, when compressed, angular; their outlines are w^ell defined; in color 
they vary from light to dark yellow, growing darker with age and size. 
The central part, or nucleus, looks like a fused mass of cells and is sur- 
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rounded by an outer laminated substance with radiate striations. On 
section small corpora amylacea seem to be homogeneous; the larger 
show the laminated structure more distinctly and resemble small uric 
acid calculi somewhat; hence probably arose the idea that these bodies 
were of urinary origin. 

Ziegler says the process is entirely dependent upon a local condition, 
being in part a degeneration of the epithelial and in part a degeneration 
of the conne(^tive-tissuc cells. Quekett thought there was a deposition 
of earthy matter in the secreting cells of the gland ; Mercaer, a stagnation 
of the prostatic secretion and separation of calcium salts; Virchow, 
the separation of an albuminous body about tlie amyloid degenerated 
cells as a nucleus. Siegert: (a) those which give the iodid reaction and 
never calcify are probably due to a stagnation of the gland fluid; (6) 
those which never give the itxlin reaction are due to calcified glandular 
epithelium. Posner classes the (?oncretions as calculi and considered 
lecithin an essential constituent. Englisch shares Posner’s view that 
the amyloid bodies are tme stones, and mentions as a final cause of their 
formation the possibility of a microbic invasion of the gland. The small 
b(xlics are mostly organic (in fact, those micToscopic in size may be en- 
tirely so) and the larger bodies are chiefly inorganic. 

According to Thompson, corpora amylacea, having attained the size 
of tlieir inclosing follicle, act as foreign bodies, and in consequence of the 
general law that all mucous membranes when sufficiently irritated throw 
out a deposit of calcium phosphate and carbonate, ultimately form cal- 
culi. The amount of earthy matter varies from 45 per cent, in the con- 
cretion to 85 per cent, in the calculus. 

There have been eleven cases of prostatic calculi in my practice. In 
eight cases they were found embedded in the prostatic tissue and removed 
with enlarged prostates. Their size was variable, but generally about 
the size of a millet-seed. In most cases they were scattered irregularly 
throughout the lateral lobes, but in one case they were only found in the 
periphery beneath the capsule, and in another case only in the median 
lobe. In none of these cases was there a history suggesting renal lithiasis, 
and only three were associated with vesical calculi. In two cases the 
calculi lay partly in the urethra and partly in the prostate. 

The prostate w^as only slightly enlarged in most cases and a marked 
prostatitis was generally present. In one case, a child four years of age, 
a calculus 1.5 cm. in diameter was removed from the left lobe of the pros- 
tate through a perineal incision. In another case, a pat ient aged thirty- 
f^ix years, three calculi almost completely filled the prostatic capsule, 
the gland tissue being greatly compressed and thinned. Another (;aso 
was found at autopsy and showed multiple seed calculi in the substance 
^)f the prostate associated with prostatitis. The other eight cases were 
in elderly men suffering with prostatic obstruction. In these the presence 
of calculi did not at all complicate the operation of perineal prostatectomy. 

The number of calculi present may vary from one to several hundred. 
I'hey are generally a little less than that of a barley-seed in diameter, 
hut they may range in size from 2 mm. to 3 or 4 cm. 
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As a rule, these stones have a smoother surface than urinary calculi, 
but occasionally chemical analysis is nec^essary in order to distinguish 
one from the other. The lamellae are of irregular thickness and between 
tlieni organic matter may be found. The individual lamellas may give 
different reactions and vary in hardness. When the stones are small and 
numerous, the gland on section has a somewhat sieve-like appearance; 
frequently there is an associated glandular hypertrophy and periacinous 
round-cell infiltration. The epithelium lining the sac may have entirely 
disappeared, and in some instances pressure atrophy causes a disappear- 
ance of the entire gland with the exception of its capsule. 

Symptoms. — The evolution of the clinical symptoms in cases of pros- 
tatic* calculi is slow, as a rule, depending in a large degree ui)()n the loca- 
tion, the size, and the number of stones. At times the symptoms may be 
masked by complications, such as renal or vesical calculus, prostatic 
hypertropliy , or urethral stricture. Stones deeply embedded in the gland 
cause, as a rule, but slight disturbance, and the gland may be filled with 
stones and yet no marked symptoms occur. Irritability of the bladder and 
pain are sometimes present; the latter may be little more ]ironounced 
than a sensation of weight and fullness in the perineum and associated 
only with urination or defecation. Frequency or hesitancy of urination 
is seen oftener than initial or terminal hematuria, the latter being mu(*h 
more constant and characteristic in the case of vesical stone. Hetention 
or incontinence occurs especially if stones ai*e located in the middle lobe. 
Pyuria is seen in those cases in which there is a communication existing 
with the urethra. Occasionally the genital s>^m])toms assume marked 
prominence; testicular pain, frequent ejaculations, feeble erections, and a 
condition of semi-priapism having been noted in difCenait cases. Fre- 
quency or hesitancy , and slight perineal or suprapubic pain, are usually 
the group of symptoms of which the patient com])lains. luigliscli calls 
attention to the fact tliat the ])aucity of symj)toms is in striking contrast 
to the wide extent of the disease in the gland, and hence the great inqior- 
tance of the physical examination. Rectal palpation in the early stages 
may disclose an enlarged but not indurated gland. When the calculi 
arc not near the ])osterior surface, the gland is smooth and regular; 
as (he stones approach the periphery it becomes irregular and the hardness 
may be very marked. The sac containing the stone often has more or 
less mucus in it, and by firm pressure the latter may be displaced and the 
hard body beneath noted. When two or more stones are in contact, 
crepitus may be elicited. It may be absent, however, even when a great 
many stones are present. Stones in the middle lobe cannot be felt by 
re(‘tal palpation. When the stone is in communication with the urethra, 
a sound will give crepitus, and considerable additional advantage is ob- 
tained by the simultaneous rectal palpation with the finger. If a rectal 
or perineal fistula exists, the passage of a probe through it frequently 
leads to the stone. With the cystoscope or the urethroscope the calcu- 
lus can sometimes be seen and the x-ray has been used with considerable 
advantage. 

Diagnosis. — In making a diagnosis the following possibilities, which 
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may give similar symptoms or signs, must be considered : prostatic^ phle- 
boliths, urethral (i)rostatic) calculi, calculi of the seminal vesicles pro- 
jecting into the urethra, urethral incrustations, ])rostatic hypertrophy, 
cancer, and tuberculosis and renal or vesical calculi. 

The complications occasioned by prostatic stone are, briefly: abscess, 
fistula, prostatit^ hypertrophy, incontinence or retention of urine, sexual 
disorders, including deferentitis and epididymitis. Before undertaking 
the oj)erative treatment of these cases, the presence or absence of the 
following conditions should be determinefl, if possible: urethral stri(*turc, 
prostatic* hyi)ertrophy, renal or vesical cal(‘uli. 

Treatment. — Sir Benjamin Brcxlie, Liston, and other surgeons removetl 
prostatic calculi through tlie urethra by means of forceps and scoop, but 
these methods have been abandoned. When the stone communicates 
with the prostatic 
urethra, it may be 
removed t h r o u g h 
the bladder by supra- 
imbic cystotomy. 

In cases where the 
stone is more or 
less completely eni- * 
bedded in the pro- 
static substance the 
suprajaibic route is 
contraindicated. 

As a matter of fact, 
the ])erineal route is 
])referable in most 
cases. The prostate 
should be cxi)ose(l 
as for a perin(\al 
])rostatectomy, and 
opened either upon 
a grooved staff or 
upon a })rostatic tractor which has previously been inserted. In young 
patients the calculi are usually not great in number and it is jiot ncccis- 
sary to remove gland tissue. The multiple seed calculi which arc found 
scattered throughout the gland are almost always associated with pros- 
Uitic hypertrophy or obstructive prostatitis, and j)rostatcctomy is indi- 
cated, being the simplest w^ay of removing the calculi. The operative 
procedures have been discussed at length in vols. xiii and xiv of the 
‘Johns Hopkins Hospital Reports.” 

Acute Prostatitis. — Acute prostatitis lias been classified by Albar- 
an as follow's: 

I. Glandular. 
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II. Parenchymatous. 


Non-suppurative. 

Abscess. 

Periprostatic phlegmon. 
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By glandular prostatitis is meant inflammation of the prostate which 
involves only the glands themselves and in which the periglandular 
tissue does not take part in the inflammatory process. In the parenchy- 
matous form both glandular and interstitial tissue is involved. 

Glandular Prostatitis. — This is taken to mean the simplest form of 
acute prostatitis, in which there is merely a proliferation of epithelium 
with desquamation and marked diapedesis. In most cases it is due to 
an invasion of the gonoco(;cus into the depths of the prostatic gland. In 
mild cases only that portion of the prostate immediately around the ure- 
thra is involved. In more advanced cases the larger i)art of the prostate 
may be involvt^d, but in some cases very little swelling of the prostate 
and few symptoms are pnxluced. Goldberg has employed the name of 
“ prostatitis endoglandularis/' and as there is considerable objection to 
the word catarrhal, this would seem the better name to adopt. 

The syfnptomatology of this form of prostatitis is that of acute posterior 
urethritis, with which it is almost always associated. The \irine is usually 
(cloudy in all three glasses, and there is frequently more pus in the last 
glass and occasionally a slight amount of bkxxl. At times marked fre- 
quently of urination and strangury are present, and in rare instances 
definite obstruction to urination, occasionally complete in character. 
The diagnosis is based upon the preseme of at*ute posterior urethritis 
and of a swollen tender prostate on rectal examination. 

The treatment consists in the use of diurcti(*s anti balsamics internally, 
hot or cold rectal lavage through a two-way rectal tube, suppositories of 
opium and belladonna in case of pain, and, later, intravesical irrigations 
of mild solutions of potassium permanganate or bichlorid of mercury 
(1 :6(),00()) forced in by hydraulic pressure without the use of a catheter. 
When all acute symptoms have subsided, the use of prostatic mas- 
sage, irrigations, dilatations, and the deposition of ointment may be 
necessary. 

Parenchymatous Prostatitis. — As mentioned above, this term is 
used to define the more severe forms of inflammation, which involve 
both the glandular and interstitial substances of the tissues of the pros- 
tate, and it seems probable that most cases are of this type, though the 
extent of the invasion and inflammation is often very variable. 

Pathidofjy . — The })rostate is generally enlarged, and on cross-section 
appeal’s to contain numerous small abscesses, but Thomi>son, Finger, and 
others have shown that the walls of these small purulent collections are 
formed by epithelium, and that the condition is a follicular prostatkis 
with retention. In later stages definite abscess formation occurs, partly 
by tlie breaking down of the retention cysts above described and purulent 
foci in the interstitial tissue. Lallemand counted as many as thirty 
small miliary abscesses in one case. The abscess cavities are often ver>' 
irregular with fibrous septa dividing them as partitions. In rare cases 
the abscess completely surrounds the urethra without perforating its 
walls, and in one such case in my practiceafter opening the abscess through 
the perineum the urethra w^as found intact. The ejaculator}' ducts, 
seminal vesicles, and ampulla? of the vasa deferentia are very frequently 
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simultaneously involved, often forming large retrovesical abscesses. In 
eighty-eight (;ases of acute prostatitis Colombini found forty-eight (*ases 
of vesiculitis. The progress of the abscess is generally toward resolution, 
but there is not infrequently a rupture into the urethra, the evacuation 
leading to fairly rapid cure. The direction most commonly taken is 
toward the rectum; in other cases toward the perineum. In very rare 
instances it may nipture into the peritoneal cavity. In some e*ases 
the pus has burrowed between the ix^ritoncuin aiiel the side of the bladder, 
and finally found its way into the inguinal canal, tlie e)bturate)r canal, or 
toward the umbilicus. Occasionally both re(*tum ariel urethra break 
down, leading to recto-urcthrai fistula. 

Etiology . — The following table of Segond shows at a glance the patho- 
genesis: 


Excit- 

ing 

causes. 



Gonococcus. 

Piilho- 

Staphylococcus. 

gcriic 

Streptococcus. 

bac- ' 

(\)lon bacillus. 

toria. 

Pneumococcus. 


Anaerobics. J 


Avenues 
of In- 
feclion. 


Prosta- 

tic 

Infec- 

tions. 


I. A ficendimj. 
Acute pos- 
terior ure- 
thritis. Gon- 
orrheal or 
non - gonor- 
rheal. (\ath- 
eterization, 
etc. 

II. Circulatory. 
VV i ! h t h 
acute exan- 
themata, ty- 
phoid fever, 
etc. 

III. Lymphatic. 
Proc t i t is, 
peri |>roct i- 
tis, hemor- 
rhoids, peri- 
rectal fistu- 
las, pericys- 
titis. 

IV. Direct in/ac- 
tionfs. Trau- 
m a t i s m s 
from with- 
o u t a n d 
within, in- 
juries, false* 
pass a g e s, 
calculi. 


Adult ago. Cold. Contusions (falls, riding, hicycling). 
Predispos- Marching. Constipation. Superpurgation. Ileinor- 

ing causes. rhoids. Sedentary habits. Excess of coitus. Mastur- 

bation. Balsamics. 


The above table is so complete that it hardly neetls further discussion. 
It may be said, however, that the great majority are due to gonorrlieal 
infections, and are of an as(*ending nature, but cases occurring with rectal 
diseases and the acute infectious fevers are not uncommon. The gttnor- 
t’heal infections do not, as a rule, go on to extensive abscess formation. 

Complications . — Besides the periprostatic infections mentioned above, 
arious urethral, vesical, renal, and general complicatioas occur: viz.. 
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ascending infection of bladder, urethra, and kidneys, retention of urine, 
uremia, septicemia, etc. 

Symptoms . — The symptoms of prostatitis are very variable. Often 
with considerable involvement there may be very few symptoms present, 
but in most cases there is fever, and pain in the perineum and re(?tum, 
which is worse during urination and defecation. Difficulty and fre- 
quency of urination and sometimes strangury are present. 

The diagnosis is based on rectal examination, which usually shows 
at once a tumefied prostate, which is hot and tender, aiul often associated 
with enlargement of the seminal vesi(‘les and periprostaticj structures. 
Instrumental examination of the urethra should usually not be nuide, 
and in fact the rectal examination should be very carefully done so as to 
avoid injury. 

TrealmenL — The therapeutic indications in acute prostatitis depend 
upon the extent of the disease. In cases where there is no obstnurtion 
to urination and definite abscess formation has not occurred an expectant 
treatment is generally preferred. Rest in bed, diuretics, and hot or cold 
rectal irrigations arc the methods usually employed. When a definite 
abscess is jiresent, it may be treated expectantly or by operation. The 
urethral route, which is the most common natural method for the evacua- 
tion of the abscess, was employed by Velpeau, who constmeted a special 
instrument with which the urethra was perforated and the abscess 
evacuated. A modification of this method consists in a perineal urethrot- 
omy and the evacuation of the al)sccss through the urethra, which is 
opened by means of the finger. This metlKxl has been successfully em- 
ployed by Alexander. Another method through the perineum consists 
in avoiding the urethra and cutting directly down upon the i)urulent 
collection. In this way it may be possible, as in one of my cases, to evac- 
uate the ‘]m^«tatic abscess without opening the urethra, thus avoiding 
perineal urinary fistula. If the abscess points immediately beneath the 
skin, this is easy of accomplishment. Where the abscess is deeply 
seated, it may be exposed by a median jierineal uretlirotomy or l)y means 
of an operation somewhat similar to the one which I have advocated for 
prostatic hypertrophy, the apex of the prostate being exposed through 
an inverted V cutaneous incision. Great care must be taken to avoid 
injury of the rec'tum. Where the inflammation involves the seminal 
vesicles more extensively than tlie prostate, it may be advisable to expose 
and incise the posterior surface of the seminal vesicles. After evacuating 
the abscess and packing the cavity with gauze the levator ani muscles 
should be carefully approximatal so as to prevent pressure necrosis of 
the rectum. As a rule, however, the abscess presents so close to the 
perineum that the operation is simple. The rectal route has been utilized 
l)oth for evacuation through a cannula and incision and drainage. Most 
authors are, however, op]:x)sed to the intrarectal route, owing to the 
inefficient drainage procured and the fear of recto-urethral fistula. Very 
extensive acute prostatitis with abscess formation and vesiculitis some- 
times resolves without operative treatment, and it is therefore best to 
employ the simpler meth(iis first. 



CHRONIC PROSTATITIS. 


391 


If retention of urine occurs, the application of heat to the lower 
abdomen and perineum, hot enemata, sitz-baths, and morphin should 
be tried. If these measures fail, a soft-rubber N61aton catheter should 
be introduced, but if it cannot be passed suprapubic aspiration of the blad- 
der with a small needle is preferable to prolonged instrumentation. In 
the presence of severe acute anterior urethritis (catheterization is inad- 
visable and suprapubic aspiration to be preferred. As a rule, only one 
aspiration of the bladder is necessary, since the congestion generally 
diminishes sufficiently to allow the patient to void urine naturally. 
Aspiration may be repeated a number of times if care is taken and a new 
site for puncture chosen eacch time. 

Chronic Prostatitis. — Chronic prostatitis, which is one of the most 
frecjuent of diseases, has not received much attention until recent 
years, and even now its great importance as a causative factor in the 
production of various painful maladies and neuroses is not generally 
appreciated. As a result of the reports of many workers, prominent 
among whom may l)e mentioned Thompson, I'inger, (luyon, Albarran, 
and Oberlandcr, our knowledge of this affection has been much increased. 

Etiology , — In an analytical study of three hundred and fifty-eight 
cases reported last year from my practice there was a history of gonor- 
rhea in 73 per cent.; of marked habit of mjisturbation in 7 per cent.; 
of frequent prolongal sexual excitements (withemt (*oitus) in 2 per (*cnt.; 
of descending infection in 0.8 ])er cent.; traumatism, bicycling, etc., 
in 0.8 per cent.; instrumentation, 0.6 per cent.; infectious diseases, 
0.3 per cent. No etiology was obtained in fifty-three cases. The age 
at which the symptoms appeared was under foriy years in 65 per cent, 
of the cases; twenty-three patients were between forty and fifty years of 
age, and twelve over fifty years of age. In most cases it was impossilde 
to g(^t a history dating back to an attack of severe aente prostatitis, and 
generally the disease seems to have come on insidiously, the first symptoms 
appearing a long time after the original attack of gonorrhea. 

BierholT reported finding the gonococcus in fifty-seven out of sixty- 
two cases, Init Notthaft, in a very careful study of one hundred and twenty 
(*ascs of chronic prostatitis, found as follows: in forty-two cases examined 
within one year after the infection, the gonococcus alone was present in 
only four (0.9 per cent.) ; in twenty-four cases examined between twelve 
and eighteen months after infection, only in one case (4 per cent.). The 
j^onococcus w’as present either alone or with other bacteria in 73 per cent, 
of the patients seen wdthin six to twelve months after the last infection; 
in ,o0 j3er cent, of those within twelve to eighteen months; in 18 per 
cent, of those seen within eighteen to twenty-four months; in 6 per cent, 
of those seen within twenty-four to thirty-six months. No gonococci 
were found in the secretion after the third year. Summing up the whole 
work, Notthaft found in one hundred and twenty cases the gonococcus 
forty-seven times, other micrococci nineteen times, bacilli fifteen times, 
and other bacteria fourteen times. In twenty-six cases in which cultures 
were taken by us after very careful efforts h^ been made to sterilize the 
penis and urethra, we were able to obtain positive bacterial growths in 
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only eight cases. In three of these the organism was the staphylococcus 
albus; in two a slender bacillus which could not be identified and in two 
a streptococcus. The gonococcus was not obtained once. 

The results of a study of many smears made from prostatic secretion 
show that only in a small proportion of cases could bacteria be found in 
the purulent secretion obtained from the prostate by massage. The 
frequency and longevity of the gonococcus is still an unsettled question 
and much careful work is needed. The present literature is inaccurate 
owing to the careless methods pursued. 

Pathology. — Chronic prostatitis is usually said to be of two varieties: 
the follicular and the interstitial, but in a study of fourteen cases in which 
autopsies were obtained we were unable to justify this classification. 
In no instances was the inflammatory process limited to the parenchyma, 
and the periacinous infiltration was so generally present that it seemed 
to be the essential lesion of chronic prostatitis. The changes in the acini 
are many ; in some cases they are dilated and filled with inflammatory 
products, in others they are contracted and even replaced by fibrous tissue. 
Not infrequently groups of acini are seen in which the inflammation has 
subsided and the epithelium was healthy. In five cases of prostatitis 
in which the obstruction to urination was present (for which perineal 
prostatectomy was perfomied) careful examinations of the enucleated 
lobes showed none of the spheroids seen in hypertrophy, but a firm 
homogeneous character. The glandular tissue in the median portion of 
the prostate was distincjtly increased in amount, forming a definite bar, 
but microscopic sections showed the lesions seen in ordinary prostatitis 
with some glandular proliferation. 

In only six of the fourteen autopsy cases w^as there any evidence of 
chronic seminal vesiculitis and in only one of these was it active in charac- 
ter. There was considerable fibrous liyi^erplasia around the vesicles, 
which involved the mucosa and submucosa, but the epithelium was nor- 
mal in all but one case. 

Changes in the Prostaiic Secretion , — The secretion of the prostate and 
seminal vesicles may be obtained by rectal massage. This is best per- 
formed with the patient bending forward with his elbows upon his knees. 
The operator inserts his index-finger, covered with a finger-cot, into the 
re(;tum and makes firm pressure, generally beginning at one vesicle and 
gradually descending upon the surface of the prostate. In this way both 
of the seminal vesicles and the prostatic lobes can be ‘‘stripped.” A 
similar process along the urethra in the median line will force the fluid 
forward through the membranous urethra, and it will generally appear 
at the external meatus, having been carried there by gravity alone. 
Occasionally it may be necessary to make pressure upon the bulbous 
urethra in order to obtain secretion at the meatus. Microscopically 
prostatic secretion consists largely of lecithin bodies with a few epithelial 
cells and occasionally corpora amylacea. A variable number of sperma- 
tozoa and large mucin-like globules may be present, both coming from the 
vasa deferentia and the seminal vesicles. The lecithin bodies are not of 
uniform size, some being very small and the largest about the size of a 



CHRONIC PROSTATITIS. 


393 


red blood-corpuscle. In normal prostatic secretion leukocytes are not 
present except in small number. 

In the secretion obtained by prostatic massage, in cases of chronic 
prostatitis, pus is nearly always present in greater or less amount, and the 
proportion of normal elements present varies inversely with the pus found. 
In two hundred and eighty-nine cases of chronic prostatitis we have 
found pus present in all cases after the second or thiid examination, and 
often in such large amount as to more or less completely obscure all nor- 
mal elements. Other observers have noted the fact that the first expres- 
sion of prostatic secretion does not usually show the true })roportion of 
pus cells, and only after several examinations are they present, in certain 
cases, although rectal examination may show marked eviderfce of chronic 
prostatic inflammation. This is possibly due to the fact that some of 
the acini, probably those nearest the urethra, are in a more healthy condi- 
tion than the peripheral acini, the secretion of which is more difficult to 
empty into the urethra. We have found no cells characteristic of chronic 
prostatitis other than leukocytes, which in stained specimens have been 
found to be largely neutrophilic, though a few cells with eosinophilic 
granules were seen. In a few cases large compound granule cells have been 
very abundant. These have generally been in men past middle age. 
Corpora amylacea are oc(*asionally seen in marked excess, but in only 
rare instances. The presence of motile spermatozoa seems to depend 
very little upon the character of the prostatic inflammation. In many 
cases in which the secretion was almost entirely composed of pus, actively 
motile spermatozoa were seen, and the pus present does not seem to pro- 
duce non-motility of the spermatozoa, as one would expect in view of 
Fiirbringer’s assertion that prostatic secretion was necessary to produce 
motility of the spermatozoa. We have been surprisal to find often that 
those cases giving a gonorrheal history were not characterized by the 
|)resence of more pus in the prostatic secretion than those in whom 
gonorrhea had apparently not been present. The amount of pus present 
is generally in direct i)roportion to the severity of prostatic involvement 
shown by rectal examination, but in a fairly large proportion of ceases in 
which the rectal examination showed only slight changes the prostatic 
secretion showed a large amount of pus, and in about 5 per cent, of the 
cases the presence of chronic prostatitis would have been overlooked 
had rectal examination alone been made. 

The reaction testa! with litmus was always alkaline. Our investiga- 
tions showed that stainal preparations were of very little assistance ex- 
t’ept in determining the presence of bacteria, which were present in a 
very small proportion of cases. Unless very careful j)recautions are 
taken to render the penis and urethra clean, one cannot be jwsitive 
that the bacteria seen in the secretion obtained at the meatus come 
from the prostate. 

S]mptoms. — ^The usual text-book description of the symptoms of 
fhronic prostatitis gives but a meager idea of the manifold phases which 
they may assume. The influence of the prostate in perpetuating and re- 
kmdling inflammation of the urethra is quite well recognized, but its role 
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in producing symptoms apparently in no way connected with the gland, 
and in simulating other affections, is not well appreciated. Of three 
hundred and fifty-eight cases, two hundred and ninety-six had symptoms 
other than urethritis, and in only sixty-two was there simjjy a complaint 
of urethral discharge or shreds in the urine. 

The symptoms of chronic prostatitis may be classed in three sub- 
divisions; viz., sexual, urinaiy, and referred. 

The sexual symptoms form a very ihiportant group, and frequently 
constitute the only reason of the jmtients applying for tieatment. In 
our series of cases the following sexual complaints were noted: Premature 
ejaculation, ()4; prostatorrhea, 41 ; imperfect or absence of erections, 3S; 
diminished vigor, ; frequent nocturnal emissions, 31; sexual liypersen- 
sitiveness, 7; painful ejaculation, 7. In the cases of prostatitis resulting 
from masturl.)ation and frequent sexual excitement without gratification, 
])rostatorrhea, nocturnal emissions, and pre(*ocious ejaculations were 
very common complaints, Imt the same symptoms wei*c present in less 
numbei* as a result of gonorrhea. 

Prostatorrhea may be prcKluccd by the acts of urination or dcfe(‘atic)n. 
and sometimes merely as a result of slight sexual excitement or even 
sensuous thoughts, and its differentiation from spermatorrhea, which 
may occur under similar conditions, is made by the presence of j)rostatic 
cells in the former and spermatozoa alone in the latter. In some cases 
sexual hypersensitiveness is very marked, and occasionally causes much 
mental (lepression. 

In ten cases the chief complaint was sterility, and repeated exam- 
inations failed to show actively motile spermatozoa, and in some cases 
they were entirely absent. 

The urinary symptoms are often very mild, a mere dis(*omf()rt or 
burning in the urethra. In other cases, however, these symptoms cause 
great distress. In our cases they were classified as follows: Pre(]uency 
of urination, 90 cases; ])aiii during urination, 40; urgency of urination, 
25; slow or diOicult urination, 11; irritability of the dee]) urethra, 11; 
pain at the end of urination, 7; pain at the beginning of urination, 3; 
dribbling after urination, 1. 

In thirty-four cases in which a definite obstructive prostatitis was 
present the symj)toms were very varietl. In a few cases there was only 
a slight hesitation at the beginning of urination, but in others urination 
was quite dilHcult and occasionally very frequent. In two cases only 
was the retention of urine conqiletc, but both of these were young men 
thirty-two and thirty-seven years of age, and one had used the catheter 
for twelve years. A sharp pain at the end of urination, referred to the 
glans penis, is not uncommonly present, anti the occasional presence of 
terminal hematuria makes the simulation of vesical calculus very close. 

The I’eferrcd symptoms of chronic prostatitis are generally of a 
painful nature, and involve the back, hips, thighs, rectum, perineum, 
scrotum, and groins most commonly. In our cases the location of these 
referred pains wiis as follows; In the lower lumbar region, 64; in the 
region of the kidney, S; of a colicky nature simulating renal colic, 10; 
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in the perineum, 35; suprapubic, 22; groin, 18; testicles, IS; urethra, 14; 
rectum, 13; thighs, 12; hips, 10; sacrum, 5; simulating sciatica, 5; knees, 
4; legs, 4. 

These referred pains are often of a dull aching character and come 
on intermittently. In some cases painful seizures of considerable intensity 
occur. This is ])articularly tnie in those cases which simulate renal 
colic, the attacks being of such great severity as to require morphin and 
rest in bed for a jirotractal |)eri(Kl. These attacks are not infrc(|uently 
accompaiiicxl by hematuria and niarkal irritability of tlie l)ladder, so 
that the simulation of renal colic due to calculus is often perfect, and in 
six of my ten cases exploratory operation had l)een performed upon the 
kidney without finding a calculus. Rectal examination in these cases 
usually showed a very marked ])rostatitis with considerable infiltration 
in and around the seminal vesicle and adhesions to tlu' |)(*lvic wall on 
the affected side. Tlie rectal sym])toms are often very distressing and 
characterized by burning, marked irritation, sensation of fullness, etc. 
The scrotal, testicular, and inguinal sym])toms are also v(tv distressing 
at times, and in a number of instames tlie patient had be(‘n subjected 
to operation for varicocele without relief. Pain in the back is the most 
common symj)t()m and is often very severe in the morning. It is very 
similar in cliaracter to that experienced by women with ))(dvic inllam- 
inatorv disease. According to Ih^ad, a ])ainful stimulus to an internal 
organ is conducted to that segment of the cord from which its sensory 
nerves are given off. There it comes into close connection with the fib(*rs 
from tlie surface of the body which arise from the same s('gmenl,and 
thus by psychic error the pain is referred to another region than that 
of tlie viscera actually affected. The ])rostate receives fibers from the 
tc*nth, eleventh, and twelfth dorsal, the first, second, and third sacral, 
and the fifth lumbar segment. It is therefore easy to understand how the 
distribution of referred pains in disease's of the ])?*ostate may be very 
varied, and involve, as we have shown, all regions from the diaphragm 
to the feet. 

Diagnosis.— .V slight watery urethral discliarge, ])tiin in the back 
and legs, testicular pain, perineal discomfort, intcrmittc'iit frec|uc'nc*y of 
urination, weakened sexual vigor, premature ejaculations, frecjueni 
nocturnal jiollutions — the presence of any of these symptoms should 
initiate a most careful examination of the prostate. The rarer symp- 
toms, notably renal colic, sciatica, jiains in the groin and scrotum, 
which have lieen discussed in an earlier section, must also be borne 
in mind. 

In all cfises the absolute diagnosis depends on rectal palpation, 
massage, and microscropic examination of the prostatic* secretion. In 
throe hundred and fifty-eight of our ca.ses, some enlargcancnt of the 
prostate was noted in t^vo hundred and twenty-seven, no enlargement 
in forty-two, induration in two hundred and eighty, no induration in 
thirty-three, tenderness in fifty, irregular or ncxlular surface in fifty-six, 
a smooth surface in twenty-nine. The whole ))rostate was affected in a 
hundred and fifteen, the upper pole only thirty-six, the periphery alone 
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thirteen, only one lobe twelve times. Changes were noted in the semi- 
nal vesicles in one hundred and forty-three cases, in fifty-eight of which 
only the lower ends were involved; one vesicle only was involved in 
forty cases. Periprostatic and i^erivesicular adhesions were very com- 
monly present, extending upward and outward through the lateral wall 
of the pelvis, and forming in some instances an extensive moss of indu- 
ration as high iis the reach of the finger. In most cases, however, the 
atlhesions were of moderate degree. Infiltration along the vasa deferentia 
and the intervening space on the posterior wall of the bladder was com- 
paratively rare, but in a few instances a broad plateau of induration was 
present above the prostate in the median line. The induration present 
in chronic prostatitis is generally not uniform and not of stony hardness, 
as in the case of carcinoma. Oc(;asionally a very hard mass may be 
])resent, but it is generally smooth, localized to one })orti()n of the pros- 
tate, and does not extend beyond the limits of the capsule. 

Microscopic study of secretion obtainetl by massage (which generally 
Hows to the meatus unassisted) is of very great importance, as certain 
cases of prostatitis show no palpable change on rectal examination and 
w’ould be overlooked but for the finding of ])us in the ])rostatic secretion. 

A perusal of the symptomatology of chronic prostatitis shows at 
once that many conditions are simulated by this most ])rcvalerit and 
often overlooked malady. Renal colic, vesical calculus, chronic cystitis, 
hemorrhoids, carcinoma of the rectum, sciatica, rheumatism, arthritis, 
hernia, epididymitis, disordei’s of the alxlominal ^'iscera, general neu- 
rasthenia and hypertrophy, cancer and tuberculosis of the prostate — 
any of these one may be callal upon to differentiate from chronic pros- 
tatitis. 

It is impossible, therefore, for us to discuss in full the diagnosis of 
chronic prostatitis. We must insist, howe\^cr, upon the great importance 
of rectal examination of the prostate and micTosc'upic examination of 
its expressed secretion as a routine in physical examination. If this 
were done, many a poor individual who has continued to suffer while 
stigmatisetl a neurasthenic would find relief, many a case of supposed 
rheumatism, sciatica, lumbago, and renal colic would be correctly 
diagnosed and cured. 

In tuberculosis of the i)rostate other evidences of tuberculosis are gen- 
erally found, lesions in the epididymis or kidneys or more remote organs, 
painful, frequent, and diffi(;ult urination, often associated with hematuria, 
arc more (‘ommonly present, and the rectal examination shows greater 
irregularity, greater tenderness, areas of caseous softening interspei’sed 
between areiis of marked induration, and considerable }X)riprostatic and 
peri vesicular infiltration. Extension of the disease to the urethra, peri- 
neum, pelvic glands, and rectum is also not uncommon. In mild cases, 
however, the differential diagnosis may be difficult, and the administra- 
tion of tuberculin necessary owing to the presence in the urethra of the 
smegma bacillus, which lias the same tinctorial characteristic's as the 
tubercle bacillus. Investigations which were conducted by Churchman 
and me have showm that if the penis and urethra be thoroughly cleansed, 
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the smegma bacillus will not be found in the voided urine or prostatic 
secretion. 

Prostatic hypertrophy can generally be recognized by globular en- 
largement or rectal examination, but in some cases no enlargement 
is to be made out except with the cystoscope, when the characteristic 
median or lateral intravesical outgrowths will be seen. The presence of 
residual urine, vesical trabeculation, pouch formation, and contrac^ture 
or dilatation of the bladder are also of assistance in showing obstruction 
to urination. In some cases of chronic? prostatitis a definite median 
bar is present and is accompanied by both residual urine and trabeciila- 
tion of the bladder. The cystoscope is often useful by showing 
hyperernic or granular condition of the trigone and vesical margin, and 
thus explaining the cause of irritability and frequency of urination, 
and the urethrosc()j)e should be used to see the condition of the prostatic 
urethra, the venimontanum, and thus the cause of irritability and 
sc^xual disturbance's in that region. Consideral)lc congestion is thus 
often discovercxl and an enlarged hyperernic verumontanum not in- 
fr(?quently found. Such conditions, however, arc often present with 
simple prostatorrlica and spermatorrhea, but the |)rcsen(‘e of pus in the 
prostatic secretion will determiuc at once whether the disease is of an 
inflammatory cbaractcr. Careful rectal and microscopic; examinations 
have reduced very greath' in numlicr the cases of true s]^crmatorrhea. 

The value of the three-glass test in determining chronic; prostatitis 
is apparently a minor one. The comma shreds only give positive infor- 
mation of infection in the ducts and not of the extent of the ])rostatic in- 
volvement. In only thirty-two of our cases was it possible to determine 
the presence of shreds from the j)rostatic ducts in the third glass, but 
in many of the cases all three glasses contained shreds, some of which 
undoubtedly came from the prostate. 

Complications.— In our three hundral and fifty-eight cases chronic 
urethritis was present in one hundred and ninety-six; seventy-eight of 
these had a urethral discharge, and one hundred and eighteen had shreds 
in the urine but no discharge. In eighty-four cases no urethritis was 
present. In forty-three cases the ))rcsencc of urethral shrcnls was 
ol)scured ])y ])yuria due to cystitis. In two hundred and eighty (*ases 
which were very carefully examined, in caghty-four, or 30 per cent., 
the ])rostatitis was not accompanied by urethritis. Stricture of the 
urethra was present in twenty-six cases, but those of very wide calil)er 
and slight degree were not counted. The cause of tiie vesical infection, 
which was present in forty-three cases, was often due to jirevious 
uncleanly instrumentation, but a number of cases were s(;en in which 
the bladder had never been instrumented, and tlie infection had prol)ably 
come from the prostate. Twenty cases develo|ml bacteriuria during 
treatment (almost always following prostatic massage), the infection 
evidently coming from the secretion which flowed back into the bladder. 
The infection was generally due to a bacillus of the colon group. In 
a number of cases the prostatitis was due to masturbation. In four 
oases chronic prostatitis was secondary to pyonephrosis or pyelitis, and 
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in numerous other cases which were not tabulated it was evident that 
the prostate had become infected from bacteria which came down from 
the kidney or bladder. This was not infrequently seen as a result of 
fever, sucli as typhoid. 

Prognosis. — The course of chronic prostatitis is not usually toward 
spontaneous cure, and the frequent development of recurrent urethritis, 
epididymitis, marked sexual disturbances, referred pains and neuralgias 
in various portions of the body shows the great importance of early diag- 
nosis and treatment. A ('ontinuation of the disease often produces neuras- 
thenics of a most distressing and desix)ndent type, and 1 have known 
several to commit suicide. It therefore seems important to urge again 
the routine examination of the prostate. The prognosis under treatment 
is excellent. 

Treatment. — More effe(^tive than anything else is systematic prostatic 
massage. The object of this is to squeeze out as mucli as j)ossiblc of 
the purulent contents of the prostate, to soften areas of induration, 
periprostatic infiltration, and adhesions. The technic followed may be 
briefly described as follows: The patient, having voided liis urine, 
bends forward with elbows upon his knees and the operator inserts a 
glovtxl forefinger into tlie rectum. The massage is begun generally high 
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up on one side over the seminal vesicle; considerable pressure is exerted 
with the finger, whit^h is gradually drawn downward, thus traversing 
the seminal vesicle and the corresiX)nding lobe of the prostate. The 
maneuver is then repeated on the opjK)site side, and lastly in the median 
line. The procedure is c(3ntinued for a pericxl of two or three minutes, 
all portions of the prostate and vesicles being thoroughly massaged 
several times, but special attention being given to the more pathologic 
portions. Areas of markal induration often yield best to steady, firm 
pressure, and in this way one avoids too much traumatism to the rectal 
mucosa. After the massage has been finished the urethra and bladder 
should be irrigatetl with some antiseptic solution (I generally use 1 : 
60,000 bichlorid of mercury) in order to prevent urethral and vesical 
infection from the purulent secretion squeezed from the prostate. 
Hydraulic pressure should be used, as it is much simpler than the use of 
a catheter for lavage. After the patient has voided the irrigating fluid, 
I usually make a deposit of 2 }ier cent, carbolic lanolin ointment into the 
posterior urethra. This penetrates very deeply into the gland, especially 
after massage, and I believe is of considerable value. The ointment 
depositor shown in Fig. 211 has proved very satisfactory. 

The use of high dilations of the posterior urethra is also of considerable 
service, and for this purpose the Kollmann dilator is of great value. 
No difficulty is experiencal generally in dilating the urethra up to 35 
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degrees or even 40 degrees. The object of this treatment is to open up 
the prostatic ducts and relieve a congestion of urethra and verumontanum. 
Instillation of two or three drops of a 5 \)er cent, solution of silver nitrate 
is indicated once every week or two, especially in cases associated with 
enlargement and congestion of the verumontanum. 

In cases with marked sexual symptoms additional measures may be 
used, such as the topical application of 20 jier cent, nitrate of silver to 
the verumontanum through an endoscope, the passage of a large metal 
sound, which is allowed to remain in the urethra for five minutes and thus 
make continued pressure against the verumontanum, and the use of the 
psychrophore, with cither very edd or very warm fluid passing through 
it. General treatment for neurasthenia should also be carrial out when 
indicated. 

In cases with referred pains particular attention should be given 
during the prostatic massage to infiltrations around the prostate. I 
have seen numerous cases of long-standing lumbago and sciatica relieved 
by a few massages. 

In cases with a chronic anterior and posterior urethritis the routine 
treatment al)ovc described is usually all that is necessary. In many cases 
anterior urethritis is perpetuated by frequent reinfections from the 
prostate, and with an improvement of the prostatitis anterior urethritis 
usually disappears. In some cases, however, it is advisable to examine 
the anterior urethra with the endoscope and j)erhaj)s make a few topical 
applications to diseased areas, and to dilate the anterior urethra after 
dilating the posterior urethra as above describc^d. Massage of indurated 
areas uj^on a large sound is also of value in some (‘ascs, and special 
antiseptic irrigations and injections may occasionally be necessary. 

Cases of obstructive prostatitis arc sometimes markedly benefited 
i)y high dilatations of the j)rostatic urethra and vesical sphincter, which, 
with the improvement of the prostate jmxluced by massage, may remove 
the difficulty in urination and even cause a disappearance of the residual 
urine. It is wise to try always the simpler methods for a protracted 
pcricxl and then to give the patient a rest to see what has been ac- 
complished. In some cases, however, the obstniction and residual urine 
or contracture of the bladder jiersist, and more radical measures will 
have to be jidopted to effect a cure. In such cases the median obstruction 
niay be removed either by the Bottini o[)eration or by prostatectomy, 
I)erinc;al or suprapubic, or by simple division of the bar through a perineal 
incision. 


In forty-two cases of obstructive prostatitis in my series, local treat- 
ment was employed in twenty; the Bottini in five; perineal prostatectomy 
in thirteen, and four were not treated. The cases in which the Bottini 
o|)eration was employed were less severe than those in which prosta- 
tectomy was done, and the results have been fairly satisfactory. The 
division of the inflammatory bar removed the difficulty in urination, 
allowed the bladder to empty, and gradually caused a disappearance of 
the vesical hypertrophy and contracture. The incisions were made with 
the small blade of my instrument and were generally not more than 
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2 cm. in length. One or two incisions were generally found sufficient. 
In cases where three incisions w^ere used an incontinence persisted for 
several w’eeks. 

The thirteen patients on whom conservative or partial perineal 
prostatectomy was performed were aged as follows: Two, thirty-two; 
tw^o, thirty-seven; two, forty-four and forty-seven; and seven, over fifty 
years of age. The youngest patient, thirty-one years of age, had led a 
catheter life for two years, and one thirty-seven years of age, for twelve 
years; and in both of these cases the retention of urine was just as complete 
as in cases of great prostatic hyi^ertrophy, although only a small in- 
flammatory bar was present. I n the other cases there was only a moderate 
amount of residual urine present, but the obstruction was marked and 
the irritability and contracture of the bladder considerable. 

Five of these patients had suffered severely from pain for many years, 
and the prostate was markedly inflamed and numerous adhesions were 
present. All have been relieved by the operation, which has been very 
satisfactory, not only in completely removing the obstruction to urination, 
but also in causing a complete disap{)earance of the local and referred 
pains of severe character. The impairment of sexual power after the 
operation has been only transient, and two cases report that there has 
been a marked improvement as a result of the operation. 

The cases of chronic prostatitis requiring oi)crative relief on acc^ount 
of the obstruction present are generally those characterized by severe 
inflammation, induration, and periprostatic infiltration and adhesions, and 
for such cases the apparently simpler operations — the Itettini operation 
and perineal division of the bar — are generally not as satisfactory as 
prostatectomy, by which the enlarged indurated lobes can be partially 
removed, and the rest of the prostate drained through the perineum 
after the operation. In this way not only is the obstruction removed 
but the (hronic prostatitis completely cured. Suprapubic prostatectomy 
is not to be advised because it is difficult to enucleate inflammatory 
enlargements, and it is {possible to remove piecemeal through the supra- 
pubic region only the median bar, so that very little more is accomplished 
than would be possible with simple perineal division. 

The operation which I have employed in these cases is similar to 
that for cases of true prostatic hypertrophy — the ejaculatory ducts 
and urethra are preserved in a broad bridge of tissue between two 
longitudinal incisions about 1.5 cm. apart. If these incisions are made 
deep, no difficulty is exixjrienced in removing the lateral lobes, each 
in one piece, as they shell out easily from the capsule. At their upper 
end a sharp periosteal elevator is usually of assistance in separating them 
from the bladder. The median portion of the prostate should then be 
inspected through one of the lateral cavities. It is ahvays considerably 
above and well demarcated from the portion containing the ejaculatory 
ducts, and by piercing it with a sharp hook little difficulty is usually 
experienced in removing, partly by blunt dissection and partly by 
scissors, this hypertrophic inflammatory median mass without injury 
of the ejaculatory ducts and with only a slight tear in the urethra. The 
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sphincter is not disturbed, and as it is often of a cicatricial character 
it is well to insert the finger through it, and thoroughly dilate the prostatic 
orifice. In some cases it has been necessary to make a median incision 
or even excise a small portion, but care should be taken not to do too 
much, so as not to produce incontinence. If the vesical orifice is widely 
dilated after removal of the inflammatory median bar, it will usually 
suffice. If the examination before operation has shown considerable 
seminal vesiculitis, it may be well to expose, incise, and drain the seminal 
vesicles; I have done this in two cases. No difficulty is encountered in 
picking up the posterior surface of the vesicle and cutting a small window 
into it for packing and subsequent drainage, but numerous large veins 
surround the vesicles, and in one case considerable hemorrhage occurred. 
This, however, could have been controlled at operation had the necessity 
been realized. 

The after-treatment in these cases is the same as for prostatic 
hypertrophy — continuous irrigation through two catheters W'hi(?h are 
removed at the end of twenty-four hours. The perineal fistula usually 
heals within a week or two, and some of these })aticnts have left the 
hospital in twelve days. There have been no deaths and the results have 
been exceedingly satisfactory. 

In four cases of severe chronic prostatitis, without obstructive 
symptoms, the operation of conservative perineal partial i)rostatcctomy 
was performed. In these case^ the median portion of the prostate 
was not disturbed. Three of these cases had been subjected to local 
treatment at my hands for a prolonged period without benefit, but the 
results ol)tainecl by operation were rapid and excellent; one of these 
patients has since married and become a father, and others report no 
sexual disturbance. 

I feel justified, after a study of these seventeen cases of chronic 
l)rostatitis in which the operation of conservative |)crineal prostatectomy 
was performal, in saying that oixTative treatment is indicated in a 
certain small but very definite number of cases. Those cases with 
marked obstruction to urination cannot well be relieved l)y anything 
but operative intervention, and those with severe inflammatory changes 
which do not respond to local treatment, or may be associated with such 
painful symptoms as to prevent the administration of prostatic massage, 
can be safely and quickly cured by the partial excision and drainage 
afforded by the operation which I have proposed, and I believe that in 
the future we will come more and more to a conservative operative 
treatment for chronic prostatitis, many cases of which can otherwise 
be cured only after long months or even years of local treatment. The 
operation is naturally delicate and requires care and experience. 

Tuberculosis of the Prostate. — The first definite description of 
tuberculosis of the prostate w^as apparently made by Boyle in 1S08, 
but Dupuytren and Cruveilhier gave us in 1842 our first description of 
^ts pathology. Since then Vidal, Thomj)son, Simmonds, Orth, Mar- 
wedel, Saxtorph, and others have d^cribed cases of primary tuberculosis 
^f the prostate. 

VOL. IV — 26 
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As in other orjjians, the disease may be primary or secondary, the 
latter being much the more common form. In two hundred and five 
cases of chronic urogenital tuberculosis examined at autopsy, Saxtorph 
found nine cases in which the disease was i)resent only in the prostate, 
no other foci being present in the body. In a series of twenty-six autop- 
sies in cases of genital tuberculosis, (luyon found only one case in which 
the prostate alone was involved, two in which the seminal vesicles alone 
were involved, ten in which the prostate and seminal vesicles were both 
involved, and thirteen in which the prostate, seminal vesicles, and epididy- 
mis were involved. In one hundred and twenty-seven cases the prostate 
was involved in one hundred and seventeen, in fifty-six of which the 
infection was confined to the prostate. Burckhardt found the prostate 
diseased in 7.3 per cent, of the cases of urogenital tuberculosis, and Hall^i 
and Motz in fifty-nine out of seventy-two cases. Albarran thinks that 
posterior urethritis is often a determining factor in primary tuberculosis 
of the j)rostate. Baumgarten holds that the spread of tuberculosis in 
the genito-urinary tracts was always with the secretion stream, and that 
the prostate thus became infected from tuberculosis of the kidney and 
also the epididymis, but never the epididymis from the prostate. Kan- 
torowicz reported fifty-one cases of testicular tuberculosis in children, 
in only two of which the prostate was diseased. This infrequemey may be 
ex[)lained by the lack of seminal secretion in children. In twenty-five 
cases of genito-urinary tuberculosis seen in i)rivate practice I found ten 
in which the disease was apparently primary in the prostate. When seen, 
however, the disease had spread either to the seminal vesicles or urethra 
in every case. In the other fifteen cases the prostate was sc(‘ondarily 
infectecl from the epididymis or kidney. 

Pathology. — All stages of tuberculosis are found in the ])r()state, viz., 
miliary tubercles, conglomerate tubercles, caseation, abscess formation, 
fil)rous encapsulation, etc. 

Miliary tuberculosis usually occurs along with a general infection 
and is seldom recognized except at autopsy. In primary cases the 
tubercles develop around the acini or their excretory ducts, but occa- 
sionally tubercles in the interglandular stroma have been encountered. 
According to Halle and Motz, there is first an infiltration of embryonic 
cells beneath the basement membrane, which finally become confluent 
and lead to the destmetion of the glandular epithelium, the acini thus 
becoming filled with proliferating and desquamatal cells. A giant cell 
appears in the center of the periacinous infiltration, the cells breakdown, 
and caseation results. Simmonds says tliat the tubercle bacilli are most 
freciuently seen between the basement layer of epithelial cells and the 
stroma immeiliately surrounding the acinus. By the fusion of small 
nodules larger ones are formed. 

Two distinct ty|)es have been recognized, a central or periurethral 
form, and a peripheral form in which the disease is localized in the 
peripheral portions of the gland. The lesions are usually found in both 
lobes. Socin found both lobes involved thirty times in forty-four cases. 
In one case a caseous nodule was found in the middle lobe alone. The 
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nodules arc usually multiple and small, but Albarran. lias described an 
abscess cavity which held 45 c.c. In rare cases the invasion is so intense 
that the entire prostate becomes caseated, forming? a cystic caseous mass 
within its capsule. Marw’alel has describal such a case in which the 
entire j^land formal a sequestiiim and was undergoinji: calcification. The 
frequent finding of evidences of healing processes has been remarked 
upon by numerous observers, and several instances of a])}iarent cure 
have been found at autopsy. 

Heginning in the prostate the tuberculous jirocesses may invade the 
ejaculatory ducts, the seminal vesicles, the vas, c])ididymis, and testicle, 
or the urethra and blatklcr. Invasion of the pcri])r()stalic tissues, the 
ischiorectal fossa, the rectum, and the peritoneum also occurs. In forty- 
four cases Socin found only one in which the rectum was invaded, hlng- 
lisch has described a periprostatic tuberculosis without any invasion of 
the urogenital tract. The course of the disease in tlie genital tract is 
often quite interesting. Primary tuberculosis generally begins in the 
globus major of the epididymis. Later the IxkIv and globus minor 
become involved, and finally the prostate and seminal vesicle may 
become infected through the vas deferens. If now the op])osite side of 
the scrotum becomes involved, I have almost always found the disease 
to locate primarily in the glolms minor, as in gonorrheal e])ididymitis. 
In such easen it seems prol)able that the first infection is hematogenous 
ill character and located in the globus major. When the o]^posite side 
is invaded, the disease travels down the vas deferens and thus inf(M*ts 
first the globus minor. The lesions of the urethra are often ext(‘nsive 
and involve sometimes Powper's glands and other periurethral structure's. 
The bladder often remains for a long time free from invasion, but ulti- 
mately infiltration of its walls, ulceration, contracture, etc., occur. An 
abscess may burrow toward the rectum, the j)erineum, or the peritoneum, 
and fistulas of various kinds may result — jieririeal, rectal, recto-uretliral, 
rectovesical, etc. 

Symptoms. — The , symptoms may vary very much with the extent 
and position of the lesions. In many cases they resemble those of a 
simple ])rostatitis or urethritis in the earlier stages. When th(j urethra is 
invaded, distressing urinary symptoms usually come on, viz., freejuent 
and painful urination, hematuria, strangury, etc., often simulating 
vesical calculus. At first the symptoms may be intermittent and pericKlic, 
with long intervals of no discomfort. More or less obstmetion to urina- 
tion with partial or even complete retention of urine occasionally occurs, 
generally due to the formation of an abscess and relicvtxl by its ru[)ture. 
Hematuria is often an early sym])tom, and in several of my cases was 
l)resent before any irritability of the urethra or l)ladder developed. It is 
usually terminal and similar to that seen in posterior urethritis. Later 
the hemorrhage may become profuse. Ilematospennia is occasionally 
"^een. In cases in w’hich the j)eripheral jx»rtions of tlic gland arc considera- 
bly invaded pronounced rectal and perineal symptoms may I )c present. 
Hefecation may be extremely difficult and painful and sometimes a 
tenesmus occurs at stool. 
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The various referred pains seen in chronic prostatitis may be present, 
viz., in the back, buttocks, hips and thighs (often following the sciatic 
ner\'e), and in the suprapubic, inguinal, and scrotal region^. 

When the disease becomes extensive and accompanied by an invasion 
of the seminal vesicles, urethra, and bladder, the condition of the patient 
is often pitiable — miciturition every few minutes, accompanied by great 
pain in the bladder, prostate, and penis, and various referred pains for 
whicli morphin often gives little relief. In many cases, however, with 
considerable involvement present, the patient is singularly free from 
severe symptoms. 1 have seen cases with very extensive invasion of 
prostate and seminal vesicles with very few urinary symptoms. 

Diagnosis. — In the beginning of the disease diagnosis is extremely 
difficult owing to the frequent occurrence of chronic posterior urethritis 
and prostatitis. A small tuberculous lesion is rarely recognized. In the 
absence of chronic; gonorrhea the finding of localized nodules in the pros- 
tate should bo viewed with suspicion, especially if a slight hematuria 
and marked tenderness are present. A (*areful examination of the pros- 
tatic secretion obtained by massage should be made, and in order to 
avoid confusion with the smegma bacillus the penis should be thoroughly 
cleaned up and the anterior urethra irrigated with a slender glass tube 
or catheter previous to massage of the prostate and to urination. Studies 
made by Churchman and myself showed conclusively that if this is care- 
fully done the smegma bacillus will never l;e found in the voidetl urine. 
The tuberculin test or animal inoculations may be necessary in some 
cases. 

In the later stages of the disease diagnosis is usually easy, from the 
severity of the symptoms, the marked fre(|uency and painfulncss of urina- 
tion, and the discovery of an enlargal, irregular, nodular, tender jn-ostate, 
often associated with a similar condition of the seminal vesicles and mem- 
branous urethra. Some cases of severe chronic prostatitis closely simu- 
late tuberculosis, but the prostate is rarely so irregular or so tender, 
though the induration may l)e greater. I]fforts should be made to dis- 
cover whether the disease is se(‘ondar}" to lesions in other portions of the 
urinary or seminal tracts by careful examination of the scrt)tal contents 
and of the kidneys, but cystoscopy and ureteral catheterization are usually 
not indicat(;d unless there is distinct suspicion that one of the kidneys 
is involved. Ureter catheterization should then be done if ]x)ssible, as 
it has been distinctly shown that nephrectomy is strongly indicated in 
all such cases. The urcthroscoix? may occasionally demonstrate ulcera- 
tions and aid in the diagnosis, but it is usually too painful and too pro- 
ductive of trauma to be advised. 

In carcinoma of the prostate the induration is usually more uniform 
and more stony in character, and the age of the patient is generally greater 
than that in which tuberculosis usually occurs. In some cases, however, 
the diagnosis may be difficult. Prostatic lithiasis, hypertrophy, or 
cysts, and vesical calculus, tumor, or ulcer, have also to be considered 
occasionally, but the diagnosis is usually simple. 

Treatment. — Hygienic . — The now well-established methods of treat- 
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ing tuberculosis of the lungs and other regions of the body by hygienic 
measures are very valuable also in the treatment of tuberculosis of the 
prostate. An outdoor life, rest, proper attention to food and the general 
regulation of one s daily life are often of wonderful value in the treatment 
of prostatic tuberculosis. 1 have been unable to find am^ statistics to 
determine whether special climates or altitudes have any distinct ad- 
vantage. They are apparently not so important as in cases of pulmonary 
tuberculosis. 1 have seen several cases with very extenisvo tubei*culosis 
of prostate, seminal vesicles, urethra, and bladder, with foci in the lungs, 
who are now remarkably improved after several years of ouhloor life. 
In some of these cases the prostate now feels almost normal. 

LocaL — Guyon has advisal the use of instillations of 1 to 5000 bichlo- 
rid of rnercuiy when the urethra has become involved. Iclithyol, icnlo- 
form, and otlicr medicaments have also l)een recommeiuUHl, but their 
use is generally ('ondenmed; and the less urethral instmnientation and 
irrigation is done, the better it is as a rule. Oj)iates may be necessary 
to relieve the pain, and are usually l)est given in the form of suppositories 
in conjunction with hyoscyamus or V)elladomia. 

Surgical . — In case of abscess formation, an incision througli the ])er- 
iiieum may be necessary, l)ut unless the process is faii*ly extensive the 
operation should usually not be done. A study of the literature shows 
distinctly that attempts to remove the tuberculous foci in the prostate 
are usually more harmful than hel|)ful. The fact that the ejaculatory 
ducts, portions of the seminal vesicles, and the urethra are usually in- 
volved shows the futility of attempting a radical excision. A chronic 
tul)erculous sinus usually results, and most often urine escapes through 
it and the condition is worse than before. The results of vesiculectomy 
for tuberculosis have also ])eeii very unsuccessful, Jind the surgical world 
is pretty well agreed that operative proct'dures upon the prostate are not 
indicated. As remarked above, when the disease is sc'condarv to tuber- 
(‘ulosis of tlie kidney iK'plirectomy should be performed if possible. Aft(‘r 
removal of the primary focus the prostatic lesion often gets well. Wlum 
the epididymis or testicle is involved, it should be removed. This is 
true when extensive tuberculosis of other organs coexists, as it has been 
ilistinctly shown that the removal of the external focus which j)ours a 
steady stream of pus into the prostate, by epididyrncctomy or castration, 
is often very beneficial. For several yearn it has been iiiy |)lan to make 
the incision high up in the groin and to liring the vas deferens out of the 
ui)per angle of the wound, where it can be injected with icnloformizwl oil 
at the operation and at intervals of a few days afterward. In some cases 
the drainage of purulent material through tlui stump of the vas lias 
persist txl for several weeks, and this treatment as a whole has l)een very 
beneficial. 

In some cases with severe urinary .symptoms suy)rapubic cystostoniy 
for temporary or even permanent suprapubic drainage may be ad- 
vi.sable. 

Hypertrophy of the Prostate. — History. — Although the prostate 
was first described by Ma.ssa in the sixteenth centuiy^ it was not until 
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the seventeenth century that Riolan discovered that obstruction to urina* 
tion could be produced by its enlargement. His observation, however, 
was very little noticed. A little later, however, Morgagni gave an ex- 
cellent description of the pathology and complications of certain cases of 
prostatic enlargement. Since then Hunter, Home, Brodie, and Thompson 
in England, and Civialc and Mercier in France, have been the pioneers 
in this field of pathology and surgery. 

In recent years there have been many workers on the surgery of the 
prostate, among whom may be mentioned Mercier, who advocated snaring 
or destroying the median lobe through the perineum in 1856; Bottini, 
who intnxluced the galvanocautery treatment through the urethra in 
1874; Kiichler, who descTibed a radical operation for prostatectomy 
which he carried out on the cadaver in 1866; Billroth, who practised this 
operation on the living subject in 1867; Gouley, who laid down the prin- 
ciples for enucleation of the prostate through the i)erineum in 1874; 
Ijeisrink, who in 1882 did the first total extirpation of the prostate and 
sutured the divided ends of the urethra; Belfiekl and M(‘Gill, who inde- 
pendently in 1887 enucleated the whole gland more or less completely 
through a suprapubic incision; Watson, who in 1888 published a handsome 
monograph demonstrating the possibilities of perineal prostatectomy; 
Goodfellow, who in 1890 began the first systematic enucleation of the 
gland through the perineum; Fuller, who in 1895 carried out systematic 
suprapubic enucleation of all the prostatic lobes; White, who in 1893 
suggested castration, and Harrison, who introduced vasectomy in 1893. 

In the past ten years there have been a vast number of articles upon 
the surgery of the prostate and numerous operative procedures have been 
advocated. Many of these have been attempted in only a few cases. 
Those which have won distinct recognition and are used to-tlay are as 
follows: 

Methods of perineal ])rostatectomy as practised by Gootlfellow, Alex- 
ander, Synis, Murphy, Ferguson, Bryson and Young. Methods of supra- 
pubic prostatectomy as practised by F\iller and Freyer. The Bottini 
operation as carried out with the instruments of Freudenberg, Young, 
and Chetwood. 

Pathology. — A review of the literature shows that numerous opinions 
have been expressed regarding the nature of prostatic hypertrophy 
and that many theories liave been proposed to explain the pathologic 
processes present. The lobulatetl nature of the growth was recognized 
early and Mrchow described them as hyjx^rplastic myomata. Kind- 
fleisch recognized two forms, one glandular and one fibromuscular. 
Velpeau was one of the first to call attention to the spheroidal nature of 
the tumors whi(‘h one sex^s in hy|3ertrophied prostates. Thompson 
recognized the existence of four varieties: (1) one showing simultaneous 
development of all the elements of the prostate; (2) the predominance 
of the stroma; (3) predominance of the glandular elements: (4) the 
formation of spheroidal b(xlies, which he compared to uterine fibro- 
mata. 

In a study of one hundred prostates when the clinical diagnosis of 
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hypertrophy of the prostate had been made, Albarran and Hall6 found 
four varieties of lesions, which they grouped as follows: 


Glandular hypertrophies 32 

Fibrous hypertrophies 3 

Mixed hypertrophies /)! 

Prostatic epithelioma ] 4 


Greene and Hrooks disagreed with the findings of Albarran and Hall6 
and held that the epithelial changes upon which tlie diagnosis of epithe- 
lomata had been made had been found by them in many of their own 
cases which Avere undoubtedly not cancerous. Ciechanowski came to 
the conclusion that prostatic hypertrophy was almost always the result 
of chronic inflammatory changes, with which conclusion Greene and I^rooks 
agreed. 

In a re(‘ent contribution Motz has called attention to the fa(‘t that 
I)r()static hypertrophy nearly always began in the glands close to the 
urethra on each side, and that the glands beneath the urethra and below 
the ejaculatory ducts, are rarely enlarged. 

The following notes are largely extracted from a study by Geraghty 
and myself of 120 specimens removed by perineal ]>rostatectomy. Taking 
as a basis of classification the composition of the hypertrophy, wo have 
been able to distinguish three types of cases: (1) Glandular, one hundred 
cases; (2) fibromuscular, fourteen cases; and (3) inflammatory, six cases. 

The first two forms alone represent true hypertrophies. Tlie inflam- 
matory form is not a tme hypertrophy, but we include it bc(‘ause it 
represents an important variety of obstructing ])rostatc. Although 
here and there one encounters a picture tyj/ical of the glandular and the 
fibromuscular varieties, various transitions exist, and a clear-cut boundary- 
line cannot always be easily drawn l)etween them. This classification 
\\hich wo have employed is not to be understood as representing distinct 
anatomic varieties, but rather types of cases which are but difTercnt 
pliases of the same pathologic process. 

Gross Appearance of Glandular Form , — When enucleated, the sur- 
face is usually lobulated and the consistence is generally soft and elastic. 
On cutting into such a prostate the tissue may be more or less si)onge- 
like, owing to dilated glandular acini, while here and there are seen the 
gaping orifices of small retention cysts which liave been cut- a<*ross. An 
abundance of secretion oozes forth. Usually the cut surface ])resents 
the picture of numerous spheroidal tumors, differing in size, separatwl 
from each other hy encircling and interlacing bands of tissue of a denser 
character and of varying thickness. These spheroidal lobules project 
beyond the surface and are sometimes distinctly encapsulated and can 
be quite readily enucleated. At times the tendency to sjrfieroid-formation 
is indistinct and the picture presented resembles that of a diffuse glandu- 
lar hypertrophy. 

On microscopic examination the gland tksue for the most jiart occurs 
in lobules, and when these are not present the acini seem to be segregated 
in well-defined areas. The acini are usually dilated, often elongated or 
ovoid, and with rather complex lumina due to infolding and often papillo- 
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matous-like proliferation of the lining wall (Fig. 212). The epithelium 
lining the acini presents a variety of pictures. One acinus may be lined 
by a double layer of cells, the internal being a high cylindrical type with 
the nucleus near the basal end and an internal layer of rather cuboidal 
shaped cells. Again, there may be but a single layer of high cylindrical 
cells. In the culs-de-sac where proliferation is active there may be beneath 
the layer of cylindrical cells numerous layers of polygonal shaped cells. 
Very often in the same acinus at one point a single layer of cylindric 
cells may be seen and at other points accumulated heaps of small epithelial 
cells. The interacinous stroma is composed of fibrous and muscular 
tissue in varying amount. Acini which have undergone cystic degenera- 
tion are frequently encounteral. These acini are usually lined by a 
single layer of flattened epithelium, and rarely give evidence of a prolifera- 



FiCf. 212. -This Uei'KKsknts a Picturk Commonly Skkn in the Glandular Form of 

Hypertrophy. 

The aciiii arc for the moat part dilated and several have undergono cystic dilatation. Epi- 
thelial pruliferatiuii is active. 


tive activity. About the fieriphcrv of the spheroidal lobules the tissue 
is, as a rule, condensed, fibrous in chara(*ter, and contains acini, most of 
which are compressed and elongated. 

Fibromnscular , — The fibroinuscular forms seldom reach the large 
size attained by the glandular. The largest in our scries weighs 25 gm. 
The consistence is much firmer than the glandular, but it never has the 
induration which one encounters in the carcinomatous prostate. On 
section it is less succulent and distinctly more homogeneous in appearance, 
although isolated spheroids are noted, which may be mostly, if not entirely, 
composed of a fibrous or fibromuscular tissue. The dilated orifices of 
the acini are sometimes seen and occasionally small retention cysts are 
noted. 

On microscopic examination the acini are regular in outline, separated 
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by broad bands of stroma, and seldom show many signs of active gland 
proliferation (Fig. 213). They are sometimes dilated, but seldom dis- 
play the degree of cystic degeneration seen in adenomatous hypertrophies. 
The stroma varies, connective tissue predominating in one and muscle 
in others. 

Under the fibrous or infiamrnatory form of hypertrophy we have in- 
cluded a very*interesting group of cases with marked prostatic symptoms 
and partial or complete retention of urine, but with very little enlarge- 
ment of the prostate. On gross examination they contain no spheroids; 



Fiu. 213.“ Rkprkhknth a FifmoMiTHcrLAB Form of Htpkrtwopiiy. 


the cut surface is more homogeneous and fibrous. The prostatic obstruc- 
tion is a result of inflammatory processes wliich produce a fibrous hyjier- 
plasia about the vesical orifice or result in the formation of an inflamma- 
tory’ median V>ar. The microscopic examination of the median bar in 
these cases has always demonstrated its inflammatory nature, while the 
lateral lobes present no changes other than those noted in chronic prosta- 
titis. Chronic inflammatory processes have been found very^ frequently 
Ml our cAses, but as a large percentage of the patients were suffering from 
"hronic cystitis one would expect prostatitis to be a frequent cx>mplication. 
well-marked prostatitis was present in 58 per cent.; a slight prostatitis 
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with a few limited areas of inflammation in 31 per cent.; no prostatitis 
at all in 11 per cent. 

We have already referred to the views of Ciechanowski regarding the 
role which prostatitis plays in the production of prostatic hypertrophy. 
A review of Ciechanowski's cases shows that he was dealing almost 
entirely with small prostates found at autopsy, while ours were cases of 
obstruction requiring operation. If Cicchanowski's views as to the etio- 
logy (obstruction of the excretory ducts) were correct, one would expect 
to find the acini generally dilated and lined by flattened epithelium, but 
such is not the case. 

Chronic prostatitis with the production of a large amount of fibrous 
tissue is generally accompanied by atrophy of the gland elements. In our 
examinations the areas in which the chronic inflammatory processes were 
most marked had only a small number of acini, and these were often 
compressed and atrophic. At times nothing but vestiges of former acini 
remained. Furthermore in 11 per cent, of our specimens no evidence of 
any inflammatory processes were found, and in the vast majority of 
cases where prostatitis was present the inflammation was confined to 
limited areas, most of the hypertrophied tissues being free from it. The 
arteriosclerotic theory of Guyon is also untenable. 

Dexjelojment of Prostatic Hypertrophy , — The different steps in the for- 
mation of the new gland acini can often be followed in one section. The 
initial activity is in the epithelium, resulting in a protrusion or folding of 
the epithelial lining toward the lumen of the acinus, the knuckles of epithe- 
lium projecting into the lumen without a supporting pedicle of stroma. 
At other points one sees delicate fibrils of connective tissue accompanying 
the epithelial proliferation, and at a later stage fibers of smooth muscle 
entering iqto the composition of the pedicle of the new-formed villus. 
By the continued growth of these protrusions the acinus becomes sub- 
divided and new acini are formed. If the glandular activity is very pro- 
nouncal, the interacinous stroma may consist entirely of delicate fibrils 
of connective tissue, but where the proliferation is slower the stroma is 
more abundant. It is prt)bably the primary activity of the epithelium 
which stimulates the connective tissue and muscular elements of the 
stroma to activity. Prostatic hypertrophy is not a diffuse hyperplasia 
of all i>ortions of the prostate, but one which begins in separate foci and 
results in the formation of numerous spheroidal tumors. As the hyi^er- 
trophy in the central portion increases, the peripheral tissue is condensed, 
thus forming a pseudo-capsule (Fig. 216). It is inside this pseudo-cap- 
sule that the usual enucleation is performed. In the compression of the 
peripheral portion of the prostate tlie ejaculatory" ducts are pressed toward 
the ix)sterior surface, so it is easy to understand why in some cases of 
suprapubic prostatectomy the ejaculatory ducts are not destroyed. The 
subcerv’ical and presj^ermatic portions can be removed without disturbing 
them. 

MalignafU Degeneration , — Albarran and Hall6 found what they con- 
sidered malignant changes fourteen times among a hundred prostates 
obtained from autopsies at Hopital Necker in which the diagnosis of 
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benign hypertrophy had been made. It was only on microscopic exami- 
nation that these supposed evidences of malignancy, to which they have 
applied the term “epithelioma adenoid, were found. 

In our one hundred and twenty enucleated specimens of pros- 
tates which were thought to be benign, and in which on gross examination 
no suspicion of malignancy was entertained, in only one was distinct 
carcinoma found on microscopic examination. In this prostate a small 
carcinomatous nodule about 2 mm. in diameter was noted in an otherwise 
benign prostate. We have not infrequently found areas of active gland 
proliferation in which the epithelium lining the acini and the intra- 
acinous papillary projections presented a ratlier wild profusion and showed 
some slight involution changes, but we do not consider these sufficiently 
marked to warrant a diagnosis of carcinoma. It seems probable that all 
of the changes described by Albarran and Hall6 should not be considered 
malignant, since benign adenomata display many epithelial variations, 
some of which may closely simu- 
late malignancy. 

The following conclusions 
seem warranted : l^rostatic hyper- 
trophy Ls of neoplastic nature, 
and in most cases is of an adeno- 
matous or fibromyoadenomatous 
form. Pure myomata and fibro- 
mata are occasionally seen. The 
characteristic lesion of hyper- 
trophy is the formation of s})he- 
roidal tumors which arise in the 
central grouj) of glands. The 
primary activity is in the epi- 
thelium of the acini. Chronic 
l)rostatitis may produce obstruc- 
tion similar to true prostatic hypertrophy, but does not lead to a tnie 
hypertrophy of the gland. Cancer rarely begins in a benign hypertrophy. 

Mechanical Changes , — These may perhaps be best undcrstocxl by a 
progressive description of the lesions which are encountered. In the 
great majority of cases the enlargement is produced by the growth of 
one or more spheroids in the prostate, as shown in Fig. 214. These 
spheroids are round or oval masses surrounded by a somewhat indefinite 
fibrous capsule and composed largely of glandular elements which have 
undergone active proliferation. The most common location for the 
beginning spheroid fonnation is along either side of the urethra in the 
substance of one of the lateral lobes, as shown in Fig. 214, in which two 
small spheroids are shown on opposite sides of the urethra. It will be 
noted here that the urethra is flattened from side to side by the pressure 
of these growths, but that the prostate is not definitely enlarged. In 
Fig. 215 a later stage is shown, in which large spheroids are present along 
with smaller ones which are developing elsewhere. The prostate is en- 
larged, the urethra flattened from side to side and considerably increaseu 



Fl«. 214. —A rnORK-HKCTION OK A Promtatk 
W'liicH Rkkrkhknth an Early Stacik op 
I lyPKRTROPIIY. 

The Hiiiiill Kpheroidal tumors have formed 
in the eiuitral portion and are compre»Hing the 
tissue immediately surrouiidiiiK them. 
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Fni. 215. — A CnoBH-HKCTION’ OF A H YPKIlTHOIMfY 
SoMKWiiAT Mork Advancki) Than Tuat Skkn 
IN Fuj. 214. 

Ill the lower jHii tioii are visible the ejaculatory <luets 
and the dilated orificoH of .some ^laiid acini. 


antero-postcriorly, so that it presents the shape of a long, inverted Y. 
Fig. 216 shows a still later example of siiheroid formation. Here 
numerous spheroids are seen closely crowded together with little interven- 
ing tissue and completely occupying the substance of the two lateral 

lol>cs. Surrounding them cx- 
jeriially a dehnjte tl^^ capsu|^e 

y ’ but also remnants of gland tissue 

I which have been packed together 

1 outward pressure of the 

\j: growing spheroids. Jiriefly, then, 

formation of prostatic, en- 
^ largtiincnt, as usually seen, con- 

sists in the growth of an in- 

Fni. 215. -A CnoBH-HKcrroN of a UYPKiiTRoiMfv /‘reuviinir rmrnhpr nf i:nlinpmMc 4 

SoMKWii.vr Mork Advanckd Than That Skkn ' l^il^^Ulg nUTlUXT OI spnei OKIS 

IN Fhj. 214 . surroumhid by an ai‘tificiallv ])]*o- 

In the lower jMirtioii art* vKsiblo the ejaculatory <luc(s i i xi • i ‘ i ii‘i- 

and the dilated onlicoH of .some ^laiid acini. dUCCd thick Capsulc aiul leading 

to distortion of the urethra in 
various ways from the ])ressure of the growing masses. 

In the simplest form there may bo only an enlargement in one of the 
lateral lobes, which may flatten the urethra and cause it to deviate 
toward the oiiposite side; this form, however, is very rare, llore com- 
monly we find an enlargement on both sides of the urethra, whicii 
is flattened between them and 
lengthened .antcro-]X)steriorly, as 
seen in Fig. 216. In such cases 
the prostate is usually increased y 
in all of its diameters, but at (. 
operation only two globular 
masses, which are composfxl of 
numerous spheroids, are found; ^ 
one on each side of the urethra. 

In such cases that portion of the 
prostate beneath the urethra and 

the ejaculatory ducts is rarely fiu 215 .— i 'hf. Hypkrtrophy Ht:rr is Ad- 
1 1 .r... VANCKi) Still Furtiikr Tuan That Skk.n 

enlarged. In the cailier stages fhss. 214 am> 215. 

the enlarged lateral lobes do not , central Ijorlion is entiroly replacetl by 

, 1111 1 A • hypcrlrophicil ti.s.suo, while the peripheral 

project into the bladder, but in piirthm as.sumPH the role of a thickened ca])sule 
^ . .1 *1 1 III the periphery. The ejaculatory ducts are 

rare instances they project ante- seen toward the posterior surface. 

riorly toward the symphysis pubis, 

greatly increasing the antero-ixisterior diameter of the prostate, but 
forming a prostate the size of which is not indicated either on rectal 
examination or with the cystoscope (I have seen two such cases). As a 
rule, however, enlarged lateral lobes soon begin to project into the bladder, 
wdiere they appear as globular outgrowths covered with smooth mucous 





Fiu 2l(».— Thf. Hypkrtrophy Ht:rr is An- 
VANCKi) Still Furtiikr Tuan That Skk.n 
IN Fuss. 214 A\n 215. 

The central iiortion is entirely replacetl by 
the hypcrtrophieil ti.s.sue, while the peripheral 
IMirtion assumes the role of a thickened cn]>sule 
HI the periphery. The ejaculatory duets are 
seen ttiward the posterior surface. 
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membrane, but with no intervenini*: layer of muscle. Dissection in such 
cases shows that the vesical si)hincter lies external to these outgrowths, 
which have evidently grown into the bladder from the urethra, thus dilating 
and pushing the vesical sphincter outward. This is an important point, 
because it allows the enucleation of these lateral enlargements without 
the destmetion of the vesical sphincter. Tlie size reached by such lateral 
enlargements is often very considerable and occasionally huge. 1 have 
seen (rases in which the lateral lobes ])rojectcd far into the bladder, so 
that they ]:)resented the appearance of two hemis])heres with their flat 
surfaces cornpn^ssing the greatly widened and flattenctl urethra l)etween 
them, and with no enlargements of other j)ortions of the prostate ])resent. 

Tlie most common variety ccaisists of the enlargement of the median 
and lateral lobes. The lateral ])ortions of such an enlargement are similar 
to that which has been ])reviously described. The median enlargement 
occurs in that portion of the ])rostate in front of the ejaculatory ducts 
and l)eneath the urethra adjoining the vesical orifice. In its earliest 
form this usually ap]:)cars as a slight thickening of this portion of the 
])rostate. In such a case, if the vesical orifice be viewed from within the 
l)laddcr, it will be found to be elevated a little more than usual above 
the trigone and less dilatable than usual, exhibiting a definite (constriction 
when an attempt is made to insert the finger into the urethra. In such 
cases thevesic'al orifice lias the appearance of a transverse slit or inverted 
crescent, the latter being the later stage. As the disease progress(\s there 
may form either a more prominent transverse bar with a deep pouch 
in the trigone behind it, or a more roumltMl mcKlian lolio, which at fii*st 
projects only slightly into the bladder, but may finally assume very 
great size, sometimes as large as an orange. Such an (mlargenuTit of 
the median portion of the prostate is due to hyperplasia of the glandular 
elements in front of the ejaculatory ducts, and in its growth it pushes 
the urethra upward, forming a valvedike (ball valv(c) obstmetion, and 
finally enters the bladder cavity. The mucous membrane of the urethra 
lies in front of it and the vesical sphincter behind it. Ihis jioint can 
fncqucntly be demonstratiMl during perineal prostatectomy, in which the 
removal of the median lolic can nearly always be accomplished without 
injury to the vesical sphincter, which can be easily i)alpated ))osterior 
to the cavity left by the removal of the nKnlian lobe. The fact that the 
sphincter is posterior to these globular median enlargements (onfirms 
me in the belief that enlargements of this character arise from hyperplasia 
of the prespermatic suburethral group of glands and not the sul)cervical 
jrroup of glands (as held by Albarran), which are immediately beneath the 
mucous membrane of the trigone adjacent to the vesical orifice and 
above the vesi(*al sphincter. I feel certain that if these median lobe 
enlargements arose from the subcer\dcal group the vesical sphincter 
would be found in front of them, and it would not be possible to remove 
them through the perineum without destroying the sphincter. 

Obser\’^ation of autopsy s]x;cimens has seemed to me to show that 
these enlargements come first from the intraurethral part of this 
portion of the prostate and below and anterior to the vesical 
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sphincter. In the earlier forms of such triple enlargement (of lateral 
and median portions) the median lobe alone is seen at the vesical orifice, 
and, as remarked above, the urethra is in the shape of a transverse slit 
with a bar bene;ath it, or an inverted cres(^ent with a rounded lobe in 
the median j)ortion. Later on, when the lateral enlargements project 
into the bladder, the three lobes are squeezal together by the vesi(*al 
sphincter which surrounds them, so that sulci of varjdng depths are 
produced where these separate lobes come in contact with each other. 
Thus three sulci are usually produced, one anteriorly between the two 
lateral lobes and one on each side, where lateral and median lobes meet. 
In some instances the intravcsically enlarged lateral lobes form a continu- 
ous mass with the median lobe on one or both sides, and in such cases 
there will be little or no sulcus between one or both of tlie lateral lobes 
and the median bar. The presence or absence of sulci in these diagnostic 
positions is of great imi)ortance, as will be shown when the cyst<)scoi)i(j 
study of the intravesical ])ortion of the prostate is taken up. 

Knlargements of the median portion of the i)rostate alone occur, 
but much more rarely than the form of enlargement above described. 
In such cases the changes are similar to those described above for the 
median portion of the [)rostate, and consist in the formation of either 
a bar or a lobe. In the case of a bar it may occasionally assume the 
shape of a thin septum rising well above the loved of the trigone and 
also of the ])rostati(^ urethra, which generally i)rcsents a sharp bend in 
front of the bar. Such cases are usually associated with a sclerotic or 
strictured condition of the vesical sphincter, sometimes re(|uiring grevit 
force before the index-finger can be introducctl. The glolnilar forms 
may be sessile, at tachal to the prostate by a broad base, or they may 
be more or less |)edunculated, the pedicle in some cases being long and 
narrow and allowing the lobe to drop backward upon the vesical trigone. 
In rare instan(*es the median lobe may be of such huge size as to more 
or less completely fill the vesical cavity. 

hlnlargements of the anterior commissure of the prostate are rare, 
but do occur. They are usually present in the shape of small globular 
outgrowths which jmqect into the bladder iii front of the urethral 
orifice. Most often they are continuous with one of the lateral lobes 
of the prostate, and in such cases it seems ]n*obal)lc that they are in 
reality lateral enlargements which have assumed an irregular outgrowth 
in the bladder. I have seen a siKicimen in the Museum of the Royal 
College of Surgeons, in which there is an enonnous enlargement of the 
prostate, consisting entirely of a hyixjrtrophy of the tissue of the anterior 
commissure of the prostate. In this case the urethra formed a flattenal 
canal on the inferior surface of a large oval, anterior, intravcsically 
projecting mass, but there was no enlargement of the lateral and median 
portions of the prostate present. In the three hundred and fifty cases 
of hyi)ertrophy of the prostate in which I have operated I have 
never seen a similar condition. 

Symptoms. — During its long evolution prostatic hypertrophy follows 
a fairly definite cycle, and it is usually possible to discern very distinct 
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periods: (1) The period of urinary troubles, in(Teased frequency and 
difficulty of urination. (2) A period of chronic incomplete retention of 
urine without distention of the bladder and generally with some contrac- 
ture of that organ. (3) A period of incomplete retention with vesical 
distention and often intermittent complete retention of urine, requiring 
the use of a catheter. (4) A peri<xl of continuous complete retention 
of urine and catheter life. 

According to Albarran, during the first periixl the troubles are of a 
dynamic and congestive onlcr, but in the other ])eri(xls the ]>henomena 
are mccliani(*al. Additional j)henom('na may appear in all of tlic j)eri(xls, 
— smeh as vesical infection, calculi, tumor, diverticula, — and add addi- 
tional symptoms to those which are present in the regular evolution of 
the disease, but there is also a wide variation of the sym])toms preseiitcxl 
and in their onler of appearai\ce. 

In an analytic study of one hundred and forty-five cases which I 
])u]>lishcxl in the “Johns Hopkins Hospital lieports,” vol xiv, frequency 
and difficulty of urination were shown to be the most fre(|uent initial 
symptoms, occurring in about GO per cent, of the cases. At tlu^ beginning 
both of these symptoms arc, as a nile, very slight in character, and the 
onset is so gnidual that it is difficult for the )>atient to say when urination 
l)egan to be abnormal. The increase in fre(|uency is generally recognized 
first at night. In many cases the frecpiency and difliculty of urination 
are intermittent in character. 

Pain was noticed as an onset symptom in twenty-five cases. In 
twelve there was only a slight burning in the urethra during urination 
aiul in three j)ain was merely the discomfort jmxluccd by severe strain- 
ing to void urine. iMght of the twenty-four cases complaining of ])ain 
had calculus of the bladder, and in two of these cases a history of previous 
renal colic was obtained. In one peculiar case the only symptom for 
nineteen years had been painful erections at night, aial although the 
prostate was quite large tliere was no urinary disturbance. In s(*v(‘n 
'•ases the first symptom was a sudden hemorrhage; only one of these 
'•ases suffered with calculus, and in several instances the hemorrhage 
occurral at repeatal intervals. Complete retention of urine was the 
fii*st vSymi)tom in eight cases, most of them reciuiring catheterization 
for a protracted period, but it is interesting to note that in four of these 
cases the complete retention came on ten years or more ])cfore admissif)n 
lo tlic hospital, but none of these cases became flependent upon the 
catheter. 

Incontinence of urine was the first symptom in eight cases. In three 
‘*ases this condition persisted up to the time of operation, but was present 
^nly at night, and during the day the patient had no <lifficulty or even 
frequency of urination, although the catheter showed a greafly over- 
‘fistended bladder. 

The course of the disease is, however, as a rule fairly regular, beginning 
'vith frequency of urination at night, slowness in starting the flow of urine, 
a smallness in the stream. This condition generally persists for 
time with veiy" little change, but ultimately the calls to arise at 
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night and the difficulty of urination by day become gradually more and 
more marked, and finally the patient finds himself some day unable to 
respond to the call of urination. The use of morphin or hot sitz-baths 
often causes sufficient relaxation to allow natural urination, and the pa- 
tient may have no furtlier attack of complete retention for quite a pericxi. 
(lenerally, however, catheterization is required, and when once done 
usually has to be repeated for several days, and not infrequently ever 
afterward the ]iatient has to lead a catheter life. The first use of the 
catheter generally marks a change in the symptomatology, owing to the 
fact that it is usually not done with proper aseptic precautions, and in- 
fection of the bliidder results, and is followed by cystitis and the j)ainful 
symptoms which generally accompany it. Vesical calculus is also much 
more apt to occur when the Iffadder has become infec^ted than when it is 
sterile, and this also leads to j)ainful symptoms which greatly aggravate 
the disease. In rare instances, although the amount of residual urine 
is large, the patient suffers very little change in tlie act of micturition, 
and 1 have seen cases in which more than 1000 c.c. residual urine was 
present in which the patient’s only complaint was abdominal distention, 
and the discovery of a greatly dilate<l bladder fii’st called attention to 
the possibility of there being any urinary trouble. As a rule, the progress 
of the case is associated with intermittent attacks of complete retention 
of urine, recpiiring the catheter, the use of which often becomes perma- 
nently fixal upon the patient and he leads a “catlieter life.” 

In these one hundred and forty-five cases, twenty had never l)een 
catheterized and in forty-five the retention of urine had ncx er been com- 
plete. Complete retention of urine occurrexl at some time in sixty-four 
cases, and in seventy cases the catheter was more or less regularly em- 
ployed at- the time of admission, on account of incomplete retention of 
urine. In thirty-five cases the retention of urine was complete and the 
patients led catheter lives. In a few of these cases (nine) the catheter 
was recpiired only two or three times daily, but in the othem it was required 
more frequently, and in several it had to be used so often, both night and 
day, tliat it became a frightful bunlen. Catheter life, in fact, was shown 
to be, in most instances, a horrible affair, and associated with numerous 
and frequent complications. Strange to say, the ability to follow a 
comfortable catheter life did not come as a result of the use of aseptic 
precautions; frequently uniler the best technic severe cystitis was j)resent, 
while occasionally with the most dirty incthotls of •catheterization the 
patient suffered very little inconvenience. 

Digestive disturbances are not rare, esi>ecially in cases of enlarged 
prostate associated with considerable residual urine, and are probably 
due to the back pressure uj)on the uretem and renal pelves leading t(^ 
inefficient action of the renal cortex. In some cases it amounts to only a 
lack of appetite, slight indigestion, and constipation. In other cases 
there may be a feeling of slight nausea, occasionally associated with 
vomiting. Such cases are very apt to have a “urinary' cachexia,” which 
is due not only to the digestive dLsturbances, but also to the systemic 
poisoning and to the inefficient elimination by the kidneys. When there 
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is a definite infection of the kidneys present, this condition of uremia 
is apt to be most marked, the (*omplexion is bad, the urinous cxlor of the 
breath is marked, the nausea often considerable, and the i)rescnce of the 
slight febrile attacks, sometimes precedctl by cliills, is not uncommon, 
so tliat tliey present a definite sejUie cachexia. In some (*ases other 
systemic symptoms arc present, such as liciulachcs, im])airment of vision, 
and marked neiTous depression. 

Not infrequently the patient has considerable j^ain and discomfort 
in the nictum, owing to the presence of the enlargcnl gland, which may 
thus partly olditeratc its cavity and make the act of defecation distinctly 
difficult, but occasionally there is severe pain in the rectum and perineum. 
When prostatitis and infiammatorv infiltration around the j)rostatc and 
seminal vesicles are present, we often see jjainful sym])t()ms referred to 
other regions, i)articularly the back, hips, thighs, and legs. In such 
cases the symptom-complex is not unlike that seen in carcinoma of the 
])rostate, and in rare instances these referred pains far outweigh the urinary 
symi)toms. Hemorrhoids and inguinal hernias are very freciuent results 
of the straining to void urine. 

l)isturl)ances of the sexual apparatus are not uncommon. Occasion- 
ally the power of erection is im])aired or (*om])leteIy lost. (\)itus may be 
unsatisfactory owing to precocious or ])a inful ejaculation. Tliis is partic- 
ularly time in cases associatcvl with calculus. It is a remarkable fact, 
however, that there is much less sexual disturbance than occurs in chronic 
prostatitis, and a surjnisingly large nuni])cr of cases report that tluMr 
s('xual i)owers are apparently normal. 

In my series of one hundred and forty-five cases the sexual powers in 
patients under fifty years of age were normal in all cases. Between 
fifty and sixty years of age erections were normal in 7S per cent, and coitus 
normal in 74 per cent. Between the age of sixty and vseventy erections 
were normal in 55 ])er cent, and coitus normal in per cent. Between 
seventy and eighty years of age erections were j)resent in H2 j)er cent, 
and coitus normal in 21 per cent, of the cases. In not a few cases the 
])rincif)al fear of operation was that it \vould destroy the sexual power. 

In the early stages of develojanent there are no symptoms of obstnic- 
tion and often only slight irritation to suggest that then? is any lesion 
present. Later there is definite ol>struction, showing itself as a slight 
iicsitation at the beginning of urination and a diminution in the size and 
force of the stream. This is generally ac<*ompanied by a hypertrophy 
of the vesical muscle, which thus compensates for the obstmetion, and 
enables the patient to empty his bladder; but this muscular hyf)ertro])hy, 
iis a rule, leads to contracture of the size of tlie vesical (ravity, and as a 
result urine is voided more frofiuently than normal. The vesical capa- 
bly in many cases becomes reduced one-half or even three-fourths, 
^fter a while complete evacuation of the bladder becomes impassible; 
■csidual urine is constantly present, generally in gra^lually increasing 
mount. In some cases the bladder still remains contracted and the 
working space — that is, the difference between residual and vesical 
:ipacity — becomes ver\" small and urination is therefore verv frequent. 

VOL. IV--27 
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In other cases the bladder gradually dilates as the amount of residual 
urine increases, and in some instances reaches^ huge size. In one of 
my cases the bladder contained 4500 e.c. of urine. 1 have seen a 
number of cases where patients voided urine without marked diffi- 
culty when a residual urine of from 1000 c.c. to 2000 ('.c. was present. 
Complete retention is often due to an acute (‘ongestion, after the disap- 
pearance of which there may be no further complete retention for a very 
long i)eriod. It is generally, however, intermittent in character, but, 
as remarked before, in some cases the retention remains complete. 

In(*ontincnce of urine, which is oc^casionally present, is generally 
associated with a large residual urine. It is in reality an overflow, and 
apparently due to incomplete closure of the lumen between the enlarged 
lobes. In some instances there will be a large chink left between two 
irregular outgrowths, and through this the urine escapes. It is very rare 
indeed to find incontinence of urine with an empty bladder, and in most 
cases it is present only at night, probably owing to a dropping back of a 
pedunculated median lobe. 

Formation of pouches, cellules, and diverticula l)egins early in the 
disease; they are the result of the intravesical tension, hifforts of the 
bladder to force urine through the ol)structed urethra protlucc liernias 
of the mucous membrane between the hypertrophied muscle bundles of 
the vesical wall. The iKuichcs appear most (*ommonly behind and on 
each side of the trigone. Cellules are found scattered all over the posterior 
and lateral walls of the bladder, and in some cases are very mnnerous. 
Diverticula occur most commonly in three locations-rjuyt external to 
the ureteral orifices and at the vertex of the bladder, in tlie region of 
the urachus.. While the cellules are usually small and lie entirely within 
the muscular wall of the blatldcr, diverticula project beyond the external 
surface and frequently reach great size. The explanation for their 
l^resence near the urachus and the ureters is that the bladder is weakest 
at these points, owing to the separation of the muscle bundles to allow 
the passage of the ureters and urachus into the bhulder cavity. I have 
elsewhere reported a scries of cases of vesi(^al diverticula which proved 
a very remarkable compfication to prostatic enlargement, and in some 
instances required operative treatment. 

It is probable that quite soon after the development of marked ob- 
struction to urination the intravasical pressure makes itself felt upon the 
ureters and renal pelves. A very marked dilatation of these structures 
is often seen when the prostatic enlargement is not very great. The 
advent of bacterial infection of the bladder is of serious moment on account 
of the frequency with which an ascending infection results. The presence 
of diverticula is also important, owing to the fact that they often press 
upon the lower portions of the ureter and produce flexures which lead to 
marked obstruction and ureteral dilatation. 

Physical Examination. — The usual examination of the patient 
should, of course, be made, and the condition of the arteries, heart, lungs, 
and abdomen described. Particular attention should be paid to the kid- 
neys to determine whether any enlargement or teni^emess of these organs 
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is present. The hypogastric region should also be carefully examined 
for a distended bladder and the groins and genitalia carefully noted. 

Rectal Examination . — ^After the patient luis voided as much urine as 
possible the index-finger of the right hand, covered with a thin nibber 
cot, should be lubricated and inserted into the rectum and a careful 
study of the size, shape, consistence, and sensitiveness of the prostate, 
the seminal vesicles, the intervesicular space, the membranous urethra, 
the tissues around the prostate and vesicles, the rectum, and the pelvic 
lymph-glands made. 

The rectal findings are so variable that it is difiic^ult to describe the 
various conditions wliich may be found i)resent. In the ordinary adeno- 
matous hypertrophy the prostate is more or less considerably enlarged, 
bulges toward the rectum, sometimes considerably diminishing its cavity. 
The surface is generally smooth, the lateral lobes often equally enlargcnl, 
the consistence elastic and often soft. There is very little tenderness 
and no evidence of periprostatic^ infiltration nor induration of the seminal 
vesicles nor the intervesicular space, and no enlargement of the j^elvic? 
lymph-glands. As a rule, the median fuiTow and notch cjin still be recog- 
nized, but in some instances botli are old iterated. The finger can gener- 
ally reach the ui)per end of the prostate except in very great hypertro- 
])hies, and in most cases the posterior surface of the l)ladder and the 
seminal vesicles can be satisfactorily palpated. In cases where there is 
a ver>^ large amount of residual urine present the bladder is often con- 
sidei-ably depressed, so that it is much closer to tlic anus, presses much 
farther toward the rectal cavity, and gives one the impression of a much 
larger prostate than is really present. In a few instancies the surface is 
irregular, |)rpsentiiig a lobule whicli projects cither from the ])c)sterior sur- 
face or upward from the base of the i)rc)state. In such easels subsequent 
examination has shown that a spheroidal growth has l)roken through 
the capsule and penetrated the periprostatic tissues. In only about 10 
])er cent, of the cases have I found the posterior surface irregular and 
never in very marked degree. It has usually been impossible to deter- 
mine by rectal examination tlie size or character of the median lobe, 
tlic cystoscope bedng necessary in onler to determine how much this 
portion of the prcjstate is enlarged. 

In my series of one hundred and forty-five erases the i)rostate was 
dcscribecl as distinctly soft in fifty-six; elastic in twenty-six; firm in 
forty-five; moderately hard in fourteen; very hard in no cases. The 
seminal vesicles were slightly indurated in nineteen easels; mcxlerately 
indurated in five cases. The intervc?sicular space was slightly indurated 
in two cases; mcxlerately induratcxl in two and the whole base of the 
bladder was lianl in one case. Glands were palpable in the pelvis in five 
‘•ases. The size of the prostate in those cases in which it was soft was 
generally considerable. In the forty-five cases in which the prostate was 
descril)ed as firm there were no areas of marked induration present, 
but the prostate was elastic and uniform in consistence. In the fourteen 
eases classed as moderately hard the consistence was quite firm, but not 
of stony hardness. In these cases the consistence was not uniform, there 
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being places of greater induration than others. The induration was gener- 
ally most marked at the upper end, along the region of the ejaculatory 
ducts and adjacent to the bases of the seminal vesicles. The complete 
absence of cases of stony hardness is interesting as showing an important 
differentiation between carcinomatous and benign enlargements. KSub- 
sequent examination has shown that in those cases in which the prostate 
is very little enlarged, distinctly indurated, and a little irregular, inflam- 
matory changes are generally present, and in some cases the lesion is 
obstructive hypertrophic prostatitis and not a definite hypertrophy. 
The symptoms, however, are often as severe or even worse than those 
accompanying acienomatous hypertrophy of the prostate, and in many 
instances much more painful. In such cases the rectal examination 
will often show very little evidence of enlargement, and without cysto- 
scopic examination a positive diagnosis cannot be made. 

Instrumental Examination,— Catheter . — After the patient has voided his 
urine as completely as possible a catheter should be passed under proper 
precautions. As a rule, it is well to be ready to carry out a (jystoscopic; 
examination immediately afterward, and the patient should l>e placed 
on a table suitable for this work. The genitalia should be thoroughly 
cleaned with soap, water, bichlorid of mercury 1 to KXH) solution, and 
everything but the glans f)enis covered with an antiseptic towel. After 
the urethra has been irrigatal with sterile water it is w’ell to inject about 
15 c.c. of a 4 per cent, solution of cocain in order to deaden the sensibility 
of the urethra. After this has been injectal and the meatus compressed, 
pressure upon the urethra will generally force the fluid back into the 
l)rostatic urethra and blatlder, thus cocainizing the entire tract. After 
two or three minutes a coud6 gum catheter, about No. 16 F. in size, 
should be introduced. The sharp bend of these i)rostatic cathetei's 
generally makes it easy to pass them over an enlarged median lobe. 
In cases where false passages have l:)een produced or marked irregularities 
arc present, it may be necessary to try other catheters; first, gum cathe- 
ters of other sizes; then N^laton rubber catheters, or finally a silver 
catheter with or without the prostatic curve. Great care should be taken 
to use as little force as ])assible, in order to prevent hemorrhage. 

When the catheter enters the bladder the amount of residual urine 
present should be carefully noted, and then the bladder capacity deter- 
mined by filling the bladder as full as possible with sterile water. Re- 
I)eated washings may now be necessaiy^ in order to cleanse the bladder, but 
as soon as the fluid comes away clear the cystoscope, which has been 
sterilized in pure carbolic acid, sterile water, and 1 to 20 carbolic acid 
solution, is then introduced. In many instances the Nitze cystoscope 
has proved to he the instrument most easily introduced, and only on 
rare occasions has it been impossible to pass it. After its introduc- 
tion into the bladder attention should first be directed to finding the 
ureters. By watching the outflow of the urine from their orifices a very 
good idea can generally be obtained as to the comparative amount, value, 
and character of the urine ejected from them. In cases of unilateral 
pyonephrosis the purulent urine from the infected, side can easily be 
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detected. In some irustances it is impossible to find the ureters, owing 
to the fact that they lie concealed behind a large median lobe. The study 
of the bladder should comprise the condition of the mucosa, amount of 
trabecula tion present, pouch formation, intramuscular cellules, and 
jxjrivesical diverticula. A careful search for vesical cahjuli should be 
made and neoplasms should te excluded. After tlie condition of the 
ureters, kidneys, and bladder has been determined, attention should l)e 
directed to the prostate. The cystoscopy of the prostate is recognized 
to be very difficult. This is due to the fact that in the oixliriarv Nitzo 
cystoscope the direction of the view is at right angles to the shaft of the 
instillment, and in order to study the prostatic orifice it is necessary to 
withdraw the instrument until tlie prism is partly within the prostatic^ 
urethra, as shown in Fig. 217. In this position it is ])ossil)le to view only 
about one-sixth of the prostate margin at one time, and therefore in order 
to see the condition on all sides it is necessary to take at least six con- 
secutive views. The 


study is further 
complicatal by the 
fact that owing to 
the close proximity 
of the prostatic 
margin to the 
cystoscopic prism 
tlie stnicturcs arc 
greatly magnified, 
arc turned upside 
down, and somc- 
what distorted by 
the spherical aber- 
ration present. 

In a study of 
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many cases 1 have found it advisable to make use of a special chai t 
in which eight circles arc provided for the views obtained around the 


prostatic orifice. The views obtained in a normal prostatic orifice are 
shown in Fig. 218. As remarked above, these arc considerably magnified, 
and inverted, so that in order to get a correct idea of the orifice each 
figure will have to be invcrte<l. 


The shape of the prostatic, orifice depends upon the pressure which is 
brought to bear upon it by single or multiple enlargements of the various 
jxirtions of the prostate. These are generally outgrowths of one or 
both of the lateral lobes or of the median lobe. Only rarely does one 
find enlargement of the anterior commissure of the prostate. Tlie changes 
which occur may be shown diagrammatically, as in Fig. 219: a represents 
tlie normal prostatic orifice; b, the orifice compressed between two en- 
larged lateral lol)es; c, a median lobe pushing the urethra upwanl; d, a 
‘tingle anterior lobe (rare) ; c, hyi)ertrophy of the median and both lateral 
lobes; /, hypertrophy of an anterior and both lateral lobes; g, enlarge- 
ment of four portions of the prostate, anterior lobe, two lateral lobes, 
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and a median lobe; h, the median and right lateral lobes confluent, that 
is, forming a single large mass (two sulci being present, one between 
the two lateral lobes and one between the left lateral and median lobe) ; 

A 
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i, the opposite, the median lobe being confluent with the left lateral; 

j, the median enlargement in the shape of a bar which is confluent without 
intervening sulci with an enlarged lateral lobe on each side; fc, an enlarge- 

^ ^ A 

X ; k 1 • 

a h i J k 

Fio. 210.- Chanokh in Prohtatic Orific'kh. 

ment all around the orifice leading to circular contraction without inter- 
vening sulci. 

Our limited space prevents a full study of the multiple pictures pre- 
sented in the cystoscopic study of coses of prostatic hypertrophy. By 
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use of the cystoscopic chart, above described, and bearing in mind the 
changes in the orifice shown in Fig. 219 it is possible to form an accurate 
idea of the character and disposition of the intravesical enlargements 
present. A few examples may suffice to show some of the pictures pre- 
sented. Fig. 220 shows enlargement of both lobes. Fig. 221 shows a 
small median lobe. Fig. 222 shows median and lateral enlargements. 
Fig. 223 shows a median bar confluent with both lateral lobes. In cases 
of median lobe enlargement of small degree the cystoscope will usually 
remain on the summit of the median lobe and the sulci on each side are 
distin(‘tly shown. If the median lobe is mcxlerately large, and with a 
deep sulcus on each side, the cystoscope will usually slip to one side or 
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the other of the median lote into one of these sulci, and very puzzling 
pictures will be obtained unless care be taken. 

By the use of this (cystoscopic chart, however, one is able to get a very 
accurate idea of the size and configuration of the intravesical prostatic 
enlargements, and information of very great value, especially when 
operation is to be j)erformed, is obtained. The cystoscope is also of 
great value in determining the presence or absence of calculi, diverticula, 
or tumors, and the condition of the kidneys, and should always l)e made 
use of, for without it the operator is working in the dark. Before remov- 
ing the cystoscope from the bladder it is advisable to insert a gloved 
finger into the rectum and carefully examine the tissues between it and 
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the cystoscope. It is usually very easy to palpate the beak turned 
ba(;kward, and thus make out the condition of the trigone and the 
tissues beneath it. Passing the finger downward, the thickness of the 
suburethral tissues can be determined. A large median bar is usually 
very evident, but in case of a i3edunculatcd median lobe the cystoscope 
usually slips into the sulcus to one side of the lobe, and the true size of the 
median hypertrophy is therefore not to be made out with the finger in 
the rectum. By turning the beak tow'ard the position of the ureteral 
orifice it is usually possible to determine whether there is any induration 
present in this region, and sometimes intramural calculi can be felt. 

The cystoscopic study of one hundred and twenty-five cases showed 
as follows: Median lobe: Slight bar, thirty-nine; slight round lobe, 
thirty-seven; moderately enlarged, twenty-seven; considerably enlargcn:!, 
fourteen; greatly enlarged, two; hugely enlarged, one. Right Uiieral 
lobe: Not intravesically enlarged, eleven; slightly enlarged, fifty-five; 
moderately enlarged, twenty-eight; considerably enlarged, seventeen; 
greatly enlarged, two; huge, one. Left lateral lobe: No enlargement, 
thirteen; slight, fifty-two; nuxlerate, twenty-five; considerable, nineteen; 
great, two; huge, one. Anterior lobe: Present in five cases, always of 
slight degree. Contracture all around the orifice, one case. Intraure- 
thrally projecting lobes, four cases. Vesi(‘al calculi present, twenty-five 
cases. Vesical diverticula present in seventeen cases. Pouches and 
cellules, numerous cases. 

Urinalysis. — In the earlier cases no abnormality of the urine will 
usually be detected, but later on it is often of low specific gravity, low 
urea content, and a definite polyuria is present, generally most marked 
at night. The urine is usually cloudy with pus and ba(*teria, only eighteen 
of my one hundred and forty-five cases showing clear urine. The reaction 
was acid in one hundred and eleven of these cases; alkaline in fourteen, 
and neutral in five. Albumin is usually present, but generally due to pus 
or blood, though sometimes it is of such extent after filtering to indicate 
the presence of nephritis. In ten of my cases granular casts w ere present, 
but, as a rule, it is almost impossible to detect the presence of nephritis 
owing to the pus or blood. 

The general condition of the patient is usually far from good. This 
is due to the fact that the patient is an old man. In my series of one 
hundred and forty-five cases, 31 j^er cent, were over seventy years of 
age; sixteen cases were betw^een seventy-five and seventy-nine years 
of age; four between eighty and eighty-four years of age, and one eighty- 
seven years of age. Eighteen cases were in a very weak condition and 
one had develojxjd the morphin habit. In seven cases there w’as a marked 
emphysema of the lungs; arteriosclerosis was very common, in six cases 
marked, in one case associated with angina pectoris, and in another hemi- 
plegia. In tw'enty-two cases heart murmurs and other evidences of endo- 
carditis were present, and in eight cases the heart was enlarged. Pyelitis 
was present in six cases and nephrolithiasis in two. Five patients w’ere 
suffering from uremia, in two cases of very severe type. 

Diagnosis. — Tlie diagnosis of prostatic hypertrophy is generally so 
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simple that it seems almost superfluous to say anything in regani to it. 
The presence of frequency and difficulty of urination coming on after 
fifty years of age, and getting progressively worse, often leading to the 
use of a catheter, the discovery of a much enlarged gland on rectal 
examination, residual urine with the catheter, and intravesically hyper- 
trophied lobes with the cystoscope, makes the diagnosis at once evident. 
Many cases, liowever, are not typical, and in some the diagnosis is very 
difficult. In cases where although the symptoms are typical recital 
and cystoscopic examinations fail to show any enlargement the diagnosis 
generally lies between chronic jn-ostatitis, signal cord disease, and 
prostatic hypertrophy of the periurethral type. In prostatitis there is 
usually little or no residual urine, and the frecpiency of urination is 
generally due to irritability rather than obstru(*tion. The urinary symp- 
toms are usually intermittent in character, there b(»ing fairly long peritxls 
of comfort between occasional severe attacks of irritation, frequency of 
urination and pain. In some cases, liowever, chronic inflammation 
leads to the pnxluction of a definite bar in the median portion of the 
prostate, and the obstruction may assume such market! degree that not 
only large residual urine, but even complete retention requiring a (*atheter 
life may ensue. I have seen this in five cases, all the patients being 
fairly young men. Not infrequently the two diseases occur togctlier; 
this is especially true in cases where the prostate has become infected by 
the use of a catheter and chronic inflammatory changes are engrafted 
uj^on a previously hypertrophied prostate. In such cases the symptom- 
atology may be that of the two <liseases. The use of the cyst()S(^opc is of 
])articular value in cases in whi(;h the rectal examination shows very 
little enlargement, for in many such cases, in which it would be impossible 
to make a diagnosis of prostatic hypertrophy, the cystc3scoi)e shows a 
definite malian lobe at the vesical orifice. 

Spinal Disease , — Various lesions of the spinal coni may produce 
symptoms closely simulating those of prostatic obstruction, and recently 
I have had several patients sent to me for operation in whom the si)inal 
cord was responsible for the condition present. In certain cases of 
locomotor ataxia there is a gradually increasing residual urine associated 
with difficulty and frequency of micturition, and finally com|)letc re- 
tention, requiring the use of a catheter. As a rule, however, incontinence 
is one of the early symptoms and generally asso(*iated with more or 
less incomplete evacuation of the bladder. Other symi)toms, such iis 
an ataxic gait, shooting pains, loss of sexual power, and the other char- 
acteristic symptoms of tabes, are usually present, but in some cases 
the urinary symptoms are the first to appear, and in such cases diagnosis 
may be extremely difficult. This is especially true when the prostate 
IS definitely hypertrophied. As a rule, however, the rectal examina- 
tion will show a very flabby condition of the muscles of the perineum, 
a weak anal sphincter, a redundant rectum, a soft unenlarged, movable 
prostate. Residual urine is generally jjrescnt, sometimes in large amount, 
and the cystoscope shows generally more or less marked tral)ec^ulation 
of the vesical muscle, vnth intervening depressions, cellules, and occasion- 
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ally diverticula. Study of the prostatic orifice, however, generally 
reveals in cases of tabes no enlargement of either the median or lateral 
portions of the prostate, and in some cases a dilated internal sphincter, 
so that it is possible to examine with the cystoscope the prostatic urethra. 
The presence of extensive vesical trabeculation and pouch formation, 
which are certainly signs of obstruction to urination, is probably due to 
a spastic condition of the external sphincter, which fails to respond to 
the calls to urinate and remains closed while the vesical muscle attempts 
to evacuate the bladder. In cases of lateral sclerosis of the cord 
diagnosis is often still more difficult, and we have not the space to discuss 
the urinary symptoms produced by the various spinal cord lesions. 
Suffice it to say that early loss of sexual powers and incontinence of 
urine should make one strongly susjxict spinal disease, and the presence 
of patellar reflexes is not sufficient to exclude it. It is very important 
that a very careful neurologic examination be carried out in most cases. 
The only two cases in whi(‘h incontinence persists among my cases of 
perineal prostatectomy are two which now show definite evidence of 
spinal sclerosis. In some cases the nerv^ous symptoms far outweigh the 
urinary, and symptoms of urethral, jx^rineal, and rectal irritation cause 
much more discomfort than the obstruction to urination. Such cases 
are nearly always associated with chronic prostatitis, and not infrequently 
the more remote reflex pains which are so common in that disease are 
present, viz., lumbago, sciatica, vague pains in the hips, groins, scrotum, 
and even more remote regions of the body. 

Cancer of the Prostate , — The differential diagnosis between benign and 
malignant prostatic disease is usually very easy in later cases in which 
the seminal vfesiclcs, glands, perirectal and other pelvic structures 
are extensively involved. In the early cases, however, diagnosis is often 
extremely difficult, and as tlie ix)ssibility of a radical cure in cases of 
carcinoma can only be undertaken when the disease is recognized early, 
the extreme importance of a correct diagnosis is evident. Marked 
induration should always make one think of the possibility of cancer, 
and if this is of stony hardness, a positive diagnosis can gradually be 
made. A careful study of eighty-seven cases of carcinoma of the prostate 
showed that the disease remainetl, as a rule, for a long time within the 
confities of the lobes; the urethra, the bladder, and especially the posterior 
capsule of the prostate resting inviolate for a considerable period. Extra- 
prostatic invasion nearly always occurs first along the ejaculatory ducts, 
in the space immediately above the prastate between the seminal vesicles 
and the bladder and beneath the fascia of Denonvilliers. Thence it 
may invade the trigone, through which it sometimes appears as an 
intravesical tumor. In most cases the induration is uniform, involv- 
ing both lobes of the prostate and the intervening posterior com- 
missure. Tlie posterior surface of the prostate is usually smooth, but 
later may become irregular and nodular. In rare instances a portion of 
the prostate is soft, but here again the very marked induration present 
in the affected ixution should at once suggest malignancy. On 
attempting to pass a catheter, obstruction is generally encountered near 
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the apex of the prostate. Tliis is due to a circular constriction of the 
entire prostatic urethra, the lumen of which is thus considerably narrowed. 
This is in marked contradistinction to the condition present in benign 
hypertrophy, in which the circumference of the urethra is generally 
increased, although it may be distorted and flattened by the pressure 
of hypertrophied lobes. A coud6 gum catheter is generally the best 
instmment to use in cases of prostatic hypertrophj'^, but in cancer it is 
often impossible to pass such a catheter, and a small Ndlaton rubber 
catheter is much the better instrument. In doubtful cases the cystos(*ope 
is of very great help because it usually shows no intravesical enlargement 
of the prostate in cancer, or at most only a slight elevation of the median 
]x)rtion of the prostate. As stated above, the bladder is usually found 
free from the disease until late, and then invasion is generally evident 
as an elevation of the trigone or an intravesical tumor, most often in 
the region of one or both ureteral orifices. In a small ])roportion of 
cases intravesically enlarged lateral lobes are present. Of considerable 
diagnostic value also is the examination of the tissues between the 
cystoscope and a finger in the rectum. In carcinoma the entire length 
of the posterior commissure is usually markedly thickened and indurated, 
while in hypertrophy the thickening is generally only in the region of 
the middle lobe. When the carcinoma has invaded the tissues immediately 
beneath the trigone, it is imi)ossible to feel the beak of the instrument 
in the bladder, while in hyi)crtroi)hy the subtrigonal tissues are usually 
soft and the beak easily felt. 

In cases where a positive diagnosis cannot be made oi)eration should 
l)e advised, with the idea of early diagnosis and proper treatment. 
After exposing the posterior surface of the prostate, palpation will 
generally show whether the condition is malignant or not, but sometimes 
it is advisable to incise the lobes and examine a section of tissue either 
by naked eye or by stained frozen sections. If the disease is shown to 
be malignant and it has not progressed far above the prostate, the radi(*al 
operation described elsewhere may be undertaken; if benign, a con- 
servative i)erineal enucleation can 1x5 carried out. 

Cases of benign hypertrophy associated with marked chronic pros- 
tatitis, and especially with concretions and small calculi, are sf)metimes 
difficult to differentiate from cancer, and in such cases the methods 
described above should be undertaken. The fact that about 20 i)er cent, 
of the cases of prostatic obstruction in elderly men are due to malignant 
disease shows the great importance of early diagnosis, which is now 
seldom made. The presence of vague pains in the ix5lvis or lower extrem- 
ities should always lead to an examination of the prostate, and if this 
were always done, many early cases of wircinoma would l)e recognized. 
Sarcoma of the prostate is an extremely rare disease, and in the three 
cases which I have seen has been characterized by a very large, soft, 
smooth tumor, which occupied a large part of the jjelvis. 

Treatment. — ^The treatment may l^e divided into hygienic, palliative, 
and radical. Under hygienic treatment may 1x5 placed all those things 
which we ought not to do if we want to preserve our good health. Sexual 
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excesses should be avoided, as statistics seem to show that undue in- 
dulgence in coitus is a definite etiologic factor. When the enlargement 
already exists, the patient should lead a very careful life, should not 
drink much alcohol, should be careful not to allow the bladder to become 
overdistended or chronic constipation to exist. When symptoms of 
marked irritability are present the use of appropriate mineral waters 
or diuretic remedies, and sometimes the occasional residence at some 
spa, are of distinct value. 

Palliative . — Under this head may be mentioned prostatic massage 
and (;atheterism. In early (;ases, and especially those asso(?iatcd with 
chronic prostatitis, the use of vigorous prostatic massage once or twice 
a week for a protracted period may be of distinert scr\d(;e. Under su(‘h 
treatment much of the irritation and reflex painful symptoms often 
disappear, and 1 have seen a few cases in which a distinctly hypertrophied 
gland became small and the obstmetion to urination less. As a rule, 
however, it is necessary to continue this treatment indefinitely, and in 
most cases other measures ultimately have to be adopted. 

Catheterism . — The use of large dilating instruments has proved so 
unsatisfactory that they are now seldom employed. Tlic traumatism 
produced at the vesical neck often aggravates the condition, and such 
treatment is not to be recommended. Wlien the retention of urine is 
complete, catheterization is imperative, and often when once begun has 
to be continued. When the amount of residual urine is large, it is a 
distinct menace to health, and many authors recommend systematic 
catheterization when over four ounces of residual urine is found; the 
larger the residue, the more frequent the catheterization. When the 
patient is so situated that catheterization can be done w^ell, its use is 
often accompanied by marked benefit and only a moderate amount of 
discomfort. The patient may find it necessary to withdraw the urine 
only two or three times a day, the. cystitis which is invariably produced 
may be of only moderate degree and show no painful symptoms, and 
the general condition of the patient may remain good ; but even under such 
favorable cir(;umstances the patient's life revolves around the catheter, 
and this often proves an intolerable nuisance. In most cases, however, 
catheter life is far from pleasant; a severe cystitis generally ensues, with 
its train of disagreeable symptoms; vesical calculi not infrequently 
develop, accompanied by pain and hemorrliage. Occasionally it is very 
difficult or impossible to pass a catheter, traumatism of the urethra 
results, and sometimes great vesical distention is present before the patient 
is finally relieved by catheter or by suprapubic puncture. Casper has 
shown, after a careful study of catheter life, that it is far from satisfactory, 
and has an attendant mortality which is very considerable, and Rovsing 
reports ten deaths in one hundred and twenty-six cases so treated. 
In my series of one hundred and forty-five cases the catheter was used 
in seventy-six cases. Catheterization was often very difficult and 
painful and the patient usually found it an intolerable nuisance. The 
best catheter for cases of prostatic hypertrophy is a coud6 gum catheter 
of French make, which can be boiled C‘Porg6s"), as shown in Fig. 224. 



HYPEKTROPHY OF THE PROSTATE. 


429 


The ^‘elbowed’' curve which this instrument carries at its vesical end 
is best calculated to ride over the enlargements of the median portion of 
the prostate, which are usually present. If care is taken, little difficulty 
is found in passing a catheter between the lateral lobes of tlie prostate, 
which are easily pushed apart by the end of the catheter; but when the 
median i^rtioii of the prostate is reached, a straight instalment will, 
as a rule, come up abruptly against the anterior surface of the median 
bar or lobe, and further passage is often impossible. On this account 
the soft-rubber N^laton catheter is often very difficult to intrcxluce. 
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In certain cases the ordinary coiule catheter will not pass, and we then 
have the excellent instrument of Cluyon, the mandarin coude, shown in 
Fig. 225, which gives extra curve to the gurn catheter and facilitates 
its passage. Such an instrument, however, is not to lie given to a patient, 
nor is a silver catheter, but both may be necessary to the physician who 
is attempting catheterization. When the use of a catheter is thought 
advisable, it should he done under proper aseptic and antiseptic pie- 
cautions, and the patient should take 10 to 20 grains of hexarncthylamin 
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and an intravesical irrigation of Ixiric acid daily in order to keep down 
vesical infection and inflammation. 

Statistics show, however, that aside from its discomfort the catheter 
life is far more dangerous than an early operation, and whenever it becomes 
evident that one is dealing with a definite hypertrophy of the prostate 
with considerable residual urine and obstruction, it is certainly advisable 
to carry out a curative operation. The fact that it is possible to have 
f)ne hundred and twenty-eight consecutive cases without a death, many 
of the patients being infirm old men, and with many complications 
as a result of long-continued catheter life, shows that with an early 
operation the mortality should be nilf and the chances of restoring the 
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patient to a practically normal condition, without the complications 
produced by vesical infection, excellent. 

In Emergencies , — ^Under emergencies may be included attacks of 
sudden complete retention of urine; the inability to pass the catheter 
as usual by patients leading a catheter life; traumatism due to catheter- 
ization, false passages, hemorrhage, periurethral and prostatic infections; 
extravasation of urine; perineal and rectal fistulas; severe inflammations 
of the bladder or diverticula fram the bladder; ascending infections of 
the meters and kidneys with the attending uremic complications. Space 
forbids any extended discussion of this subject, and the particular form 
of emergencies met with will have to be handled according to the dicta 
of modern surgery. In the Ciise of the fii*st complete retention, if the 
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bladder is greatly distended, most authors think that it is dangerous to 
completely evacuate the bladder. 

Radical Operations , — The galvanocaustic operation, which was intro- 
duced by Bottini in 1876, can hardly be considered a radical operation, 
in that the enlarged prostatic lobes are not removed, but the results 
obtained are generally so permanent that it deserves a place among the 
radical procedures. This o])eration is performed with an instrument 
provided with a platinum blade which can be heated by an electric cur- 
rent and then drawn through the prostate by turning an external screw 
in the handle of the instrument which lies in the urethra. Several days 
after the operation a slough is passed, and this usually provides suffi- 
cient owning for the free evacuation of urine. The early instruments 
of Bottini were very crude, but they were subsequently improved by 
himself, by Freudenberg, Young, Chetwood and othere. They consist 
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essentially of a male blade carrying a platinum knife which can be heated 
to a white heat by electricity, and a female blade through which a current 
of water can be passed to prevent heating of this part of the instrument 
and consequent burning of other portions of the urethra. Freudenberg's 
instrument is the one most widely used, and has been modified by Young 
so that blades of different height can be used, the size to be sele(;ted 
according to the size of the prostate (Fig. 226). Chetwood’s instrument 
(Fig. 227) is much shorter and is intended only for an operation done 
through a perineal section. Whether employed through the entire urethra 
or through the perineum, the operation consists in slowly drawing the 
platinum blade, heated to a white lieat, through the prostatic^ tissue. 
As a rule, three cuts are made — one posteriorly through the median 
lobe, and one laterally on each side through the lateral lobes. The 
length of the incisions should be in accordance with the size of the j^ros- 
tate, wliich sliould be most carefully determined before operation l)v 



Fio. 227. — Cuetwood's Galvanocautkhy Pkomtatic Incimuh for Ukk throik;!! a Pkrinkai. 
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cystoscopic examination, and particularly by palpation of the prostate 
with the cystoscope in the urethra. The size of blade employetl should 
also depend upon the previous estimation of the size of tlie prostate. In 
prostates of slight enlargement the smallest blade, about 1 cm. high, 
should be used, and the length of the incisions should usually not be over 
2 cm. While making these incisions the index-finger of the right hand 
of the operator sliould be in the rectum so as to be sure that the beak of 
the instrument does not slip into the urethra. About two minutes should 
be occupied in making each cut with the blade at white heat. In cases 
of moderate hypertrophy a blade aliout 1.3 cm. high should be used and 
longer incisions may be employed (varying from 2.5 to 3 cm.). In the 
ver}^ large prostates the largest blade, about 1.6 cm. high, may be em- 
ployed with incisions 3 to 4 cm. long. Before using the largi3st blade the 
operator must be certain that the median portion of the prostate is 
greatly increased in thickness and that the enlargement is not merely 
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of the lateral lobes. In cases with a transverse median bar or a slightly 
rounded median lobe the posterior incision is usually entirely successful 
in removing the obstruction, but when the median lobe is pedunculated 
in character the beak of the instrument is likely to slip to one side of it, 
and when the posterior incision is made the median lobe usually escapes 
unhurt, and numerous operators have reported failures in such cases. 
In order to obviate this the writer has in several cases made use of two 
posterior incisions, each of which was placed obliquely across the base 
of the median lobe, thus partly cutting off its blood-supply and dropping 
it back against the trigone, where it can produce no obstruction. The 
results obtained in these cases have been entirely satisfactory. The 
operation can usually be done under cocain (4 per cent, solution in bladder 
and urethra, washed out before the operation). After the instrument 
is removed the patient is directed to void urine, which he can often do 
without difficulty. In such cases it is not necessary to insert catheters to 
be retainal ; in others it is wise to use a catheter a (Icmeure for several days. 

The subsequent treatment of the case consists in quiet, an abundance 
of water, some urinary antiseptic, and catheterization if necessary. 
As a rule, urine can be voided, but generally with some difficulty until the 
sloughs are passed. This occum, as a rule, within a week after the opera- 
tion. There is usually not much hemorrhage, the residual urine rapidly 
diminishes, and in most cases fairly normal micturition is established. 
Many brilliant results have been reported as a result of the liottihi opera- 
tion, often in men of very advanced years and in desperate condition, 
and the cure has been maintained for many years. But while the Botlini 
operation is in most cases a simple affair followed by excellent results, 
the mortality is surprisingly large, and the number of failures is not small. 
Freudenberg’s statistics, whi(*h are the most complete, show 85 per cent, 
good results, 55 per cent, cured, 30 per cent, improved, 8 per cent, bad 
results, and 7 per (ent. fatalities. 

I have personally had eighty-five cases in which I have i^rformed 
the Bottini operation, and the results have been about the same as those 
obtained by Freudenberg. In many cases they were brilliant, but in 
others they were not, and the occurrence of several deaths in patients in 
excellent condition caused me to abandon the operation. That it has a 
place in surgery, however, cannot be denied. It is certainly very appli- 
cable to cases of median bar formation and so-called “small sclerotic 
prostates or contracture at the neck of the bladder,^' as has been most 
distinctly shown by Chet wood. Tlie fact, however, that it is not always 
successful; that the prostate continues to grow in size, not infrequently 
leading to subsequent obstruction, and the presence of a considerable 
mortality, taken in connection with the fact that it is an operation per- 
formed in the dark, have relegated the Bottini to a secondary place in 
the treatment of prostatic hypertrophy. 

Suprapubic Prostatectomy. — ^The first operation of this character 
was performed by Amussat in 1827, in the course of an operation for 
stone, but it was not until 1880 that the removal of a portion of an ob- 
structing prostate as a routine procedure was first advocated by Dittel, 
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und he did not carry out the idea until 1885. Belfield performed his 
firet suprapubic pi-ostatectomy in 1886, and published his description 
of the operation in 1887. A gi-eat impetus was given by McCiill, who in 
1888 warmly advocated suprapubic pmstatectomy, and in 1889 i-eported 
twenty-four cases. 

The operations performed by Itelfield and McGill were partial })i’osta- 
tectomies — a removal by enucleation or instruments of the middle lobe, 
or at most that portion of the lateral lobes surrounding tlie prostatic 
orifice, and as the pix)cedures were inconii)letc the results obtained were 
not always suc(;essful. 

That the fiist complete suprapubic pmstatectomy wiis done by Eugene 
Fuller, of New York, in 1894, is well established, and we cannot under- 
stand why some of his fellow-countrymen should have given the credit 
for this to Frcycr, who made his '‘discoveries’’ five yeai’s hiter, and after 
he Iiad attended a meeting of the International Medical Congress in 
Paris in whicli Guitenis described the details of the method which wiis 
employed by many of us in America. I was with Guitei'as, and in fact 
participated in the writihg of his pai)er, so that I (?an substantiate his 
assertions that if Fieyer did not then learn the method fi*om him, he 
failed to avail himself of his opportunities. 

Fuller’s operation was described tis follows: The patient is ])laced 
flat on his back and the bladder is distended with from 8 to 12 ounces of 
fluid. The Wadder is then opened suprapubically, the foiefinger of the 
left hand introduced, and the vesical o])ening of the urethra located. 
Scissors are slipped along the left fomfinger to the urethral opening, and 
are made to cut through the median bar or lobe. The cut extends fiom 
the lower margin of the internal vesical opening of the urethra l)ackward 
for an inch to an inch and a half, and into this one of the forefingers, 
whichever the operator may find convenient, is slipped, wdiile at the same 
time the fist of tlie other hand makes firm c()unter-pressure against the 
perineum. By means of this counter-pressure the prostatic gmwth i.s 
l)rought well into the reach of the forefinger* of the other hand, which is 
employed all this time in enucleating the prostatic obstruction en mmm^ 
or lobe l)y lol^c, as the case may be. lOnucleation can l)e easily and speedily 
accomplished in this manner, and should not be desisted from until 
all the lateral and median hyperti’ophies, as well as all hypertn)phics 
along the line of the prostatic urethra, have been removed. The vesical 
walls at the base, as elsewhere, are very ehistic and dilatable, so that it 
will be found that the little cut made through the bottom of the bladder 
will be large enough to admit of the passage thi-ough it of the enucleated 
prostate. A perineal incision is then made and a large size (No. 26 
Ameiican) soft-rubber tube is passed thiough it into the bladder. After 
this, hot-water irrigation is employed for some minutes to wash out blood- 
clots and to stop oozing. Then the suprapubic wound is closed by a deep 
layer of catgut which includes the bladder wall, and by a more superficial 
layer of silkworm-gut sutures. 

‘'1 can say of my method of enucleation that by it the prostatic hyper- 
trophy can be easily and thoroughly removed without damage to the 
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structures composing the vesical neck, and that hemorrhage resulting 
from it has always been of little consequence. The after-treatment 
consists largely in cai'eful and thomugh vesical irrigation in conjunction 
with the internal administration of a large amount of diuretic water in 
order to keep the kidney secretion fi’ee and active.'^ 

In 1900 Fuller made the following statements: ‘‘As a result of much 
further experience with this methocl I still find it perfectly satisfactory. 
I have, how^ever, encountered iiumemus instances in which the hyper- 
trophy was so fibrous and adherent that I could not enucleate it in the 
manner descril^ed. In such cjises I have made my incision with the ser- 
rated scissom through the vesical base as hius been described, and have 
with the finger-tip dissected the bladder wall fi’ee fioin the hypertrophy, 
after which prostatectomy forceps have been intn)duccd into the bladder, 
thmugh the dependent vesical incision, and made to gnusp the hyper- 
tmphy under the guidance of the finger-tip, especial cam being taken 
that none of the vesical wall is include<l in the bite of the instrument. 
After a mass is once so seized it can l)e removed by the direct cutting 
action of the forceps, which should be lepeated till all obstruction is 
i-emoved.’^ 

An important modification of Fuller’s operation was that descril^ed 
by Guitenis in his paper on the status of prostatectomy in the United 
States before the International Medical C’ongress, Paris, 19(X): viz., the 
use of one or tw’o fingers in the lectum (instead of the firat against the 
perineum, as employed by Fuller) to push up and steady the prostate 
while the enucleation is peiformed fiom above. I can pemonally testify 
to the great assistance afforded by such intrarectal counter-pressure, 
as I had been using the method since 1898, and had spoken of it in papei’s 
before several societies. Fig. 228 shows the beginning of such an opera- 
tion — the capsule being stripped from the median lobe. If care is taken 
to fii*st separate the urethra from the median and lateral lol)es, it is gener- 
ally possible to remove none of the uiethra. I have numerous specimens 
showing no attached uiethral or vesical mucosa. In one specimen, 
howwer, the entire prostate with the uiethra and anterior commissuie 
came away in one piece. Watson leports a similar case and shows an 
excellent photograph of a specimen removed in 1897, three years before 
Freyer’s “discovery.” 

The following description, taken from Freyer, gives the details of the 
operation and subsequent treatment so w^ell that it is published at length: 

“A stiff gum catheter is inserted into the bladder, which is then washed 
out and left distended with boracic solution; the nozzle of the syringe 
employed for this puipose, and which is filled with the solution, is inserted 
into the end of the catheter, thus acting as a plug to prevent leakage from 
the bladder, and the syringe being ready to further distend the bladder wdth 
fluid if necessary as the operation proceeds. An incision, varying in 
length from 2A to 3A inches accoixling to the stoutness of the patient and 
the size of the prostate, is made in the median line of the abdomen, and 
a vesical incision about an inch long made in the verfical direction toward 
the symphysis. On withdrawal of the scalpel the forefinger is introduced 
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into the bladder, and if any calculi are present they are at once removed 
by forceps or scoop. The forefinger of the other hand is then introduced 
into the rectum to render the prostate prominent in the bladder, and to 
to keep it steady during the manipulation by the first hand. The mucous 
membrane over the most prominent portion of one lateral lobe or over 
the so-called middle lobe is scored through by the sharpened finger-nail 
and gradually detached by it from the prominent portion of the prostate 
in the bladder. This portion of the enlarged prostate is covered merely 
by mucous membrane, so that when it is scraped through and detached 
the true capsule of the prostate is at once reached. Keeping the finger’s 
point in close contact with the capsule, the enucleation of the prostate 



Fio. 228. — Supra pu me Prostatectomy. 

Sagittal section of pelvis, Hhowiiig finger etiuclpating the prostate from itH sheath, as counter^ 
pre»<8Urc i8 maclc by the other hand in the rectum (after l)eaver, modified). 

out of the enveloping sheath outside of the bladder is proceeded with by 
insinuating the finger-tip in succassion behind, outside, in front of one 
lateral lobe, thus separating the ca]>sule from the sheath. The finger is 
then swept in a circular fashion from without inward, in front of and to 
the inner side of the lobe, detaching this from the urethra, which is felt 
covering the catheter, and is pushed forward toward the symphysis between 
the lateral lobes, which will, as a rule, have separated along their anterior 
commissure in the course of the manipulation. The other lobe is attac^ked 
and treated in the same manner. The finger is next pushed well downward 
to the prostate and the inferior surface of the gland is peeled off free 
within its sheath and separated from the urethra. With the finger in 
the rectum, aided by that in the bladder, it is pushed into the bladder 
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through the opening in the mucous membrane, which, during the manipu- 
lations, will have become considerably enlarged. The prostate, which now 
lies free in the bladder, is withdrawn by strong forceps through the supra- 
pubic wound. There is, as a rule, very little bleeding from the operation. 
The cavity left by the removal of the prostate disappears owing to the 
inherent elasticity of the sheath, the contractility of the surrounding 
muscles, and the pressure of the j^elvic stnurtures. The contractility 
of the cavity will be greatly facilitated by pressing its opposing surfaces 
together by the points of the lingers in the bladder and rectum. Irrigation 
of the bladder by hot lotion through a catheter and out by the suprapubic 
wound will help to check the hemorrhage, but if irrigation is continued 
for more than two minutes it increases the bleeding. The bladder having 
been cleared of clots, and while the irrigation is still proceeding, a rubber 
drainage-tube seven-eighths of an inch in diameter and i)rovided with 
large lateral openings, and about 5 inches long, is introduced into the 
bladder for a (listance of no more than one inch. Nothing is introduced 
into the ])rostatic cavity, the object being to facilitate its contraction. 
The edges of the parietes arc now brought tcjgether around the tube by 
silkworm-gut sutures, some of which should pass deeply through the rec^ti 
muscles, leaving room for a small ])rcvesical gauze wick. No sutures 
are inserted into the bladder. Before withdrawing the (*atheter and 
applying the dressings the bladder is once more irrigated to ascertain 
that the drainage is free. During the twenty-four hours after the oper- 
ation there will generally be some clots lying in the drainage-tubes; 
these should be removed by long forceps at ca(‘h dressing. The bladder 
should be irrigated daily, using a long glass nozzle which is introduced 
into the draHiage-tuV)e, care being taken not to (*ause pressure in the 
bladder which might disturb the prostatic cavity. The tube is removed 
in from three to five days. Irrigation of the bladder must be continuc'd 
on(*e or twice daily, the fluid being allowed to How out through the supra- 
pubic wound around the nozzle until the fistula contracts, when the 
irrigation is acc'omjilishcd by ordinarily filling the bladder and with- 
drawing the nozzle, thus allowing the escape of fluid. As the case advances 
more and more pressure on the bladder may 1)C emplo\'ed. After nine 
days irrigation of the bladder by means of hydraulic pressure through 
the urethra may be employed, but when natural urination is established 
no more irrigations arc used. The management of the bowels is of tlie 
utmost im])ortance. For throe or four days jirevious to the oi)cration 
they should be moved freely once daily by means of laxative i)ills given 
at night and a mild saline given in the morning, and on the morning of 
the o])eration by means of an enema. Tlie bowels should then be left 
undisturbed for two or three days, and they should then be moved freely 
by castor oil; after this they should be moved gently once a day. Secon- 
dary hemorrhage has occurred in a few instances, and should it pei’sist 
and give rise to pain and spasm from the accumulation of clots in the 
bladder, no time should be lost in reoj)ening the suprapubic^ wound and 
inserting a large drainage-tube for three days to relieve the pressure 
on the walls of the prostatic cavity.” 
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In speaking of the cases which are suitable for suprapubic prosta- 
tectomy, Frcyer says: ‘'In patients in the earlier stages of the malady 
in whom not more than an oun(‘c or two is found on introducing the 
catheter, it is inadvisable to attempt the removal of the prostate because 
the enlargement of the organ will not have sulficiently advanced to 
render it prominent in the bladder or to define adequately the lines of 
cleavage between tlie true capsule of the ]n'ostate and its enveloping 
slicath. When we have to deal with adenomatous enlargements of 
smaller dimensions, say less than 1^ ounces in weight, the gi’oatest 
difficulties ])resent themselves as to the ])()ssibility of their enucleation 
entire being ])racticable. If on cvstoscopic examination we find that 
th(?re is a well-defined outgrowth of one lol)e or marked prominence 
of both lol)es in tlie bladder, the case may l)e pronounced to be ])ei*mitting 
of the enucleation of tlie growth entire. Prostates weighing from 2 to 
6 ounces ai*e most easily and rapidly enucleated, but pi’ostates of larger 
size can be similarly (lealt with, though those attaining to enormous 
dimensions present difficulty in removing them, mainly owing to their 
being impacted beneath tlie pubic arch, and to the difficulty experienced 
in reaching with the finger the distal portions of the growth.” Freyer 
then detailed several cases which were extremely diffi(*ult and which 
required about half an hour for tlie enucleation. Freyer has made 
a numlier of consecutive rojiorts of cases in the "Hritish Medical 
Journal.” 

The following table, which has been compiled from them, shows a 
gradual improvement in the mortality, viz.: 


In tlic iirst 4r) cnscs there were 5 deaths, a mortality of II ])er cent. 
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Dcaver has been one of the most enthusiastic supjiortcrs of Freyer in 
this country, but the operation as he tiei-forms it diffei’s very materially 
from ‘'Freyer’s” operation, c. r/.; The incision is much longei*, so 
that retractors may be inserted into the Idaddcr to give a view of tlie 
prostate; an incision over a lateral lobe is usually made with scissors; 
"when the prostate is large a second incision must lie made over the other 
lateral lolie”; if a iiedunculatod median lobe is piesent it is removed, and 
"if no other urethral olistruction exists the o])eration may be terminated, 
and the bulk of the prostate be left untouched”; in case of persistent 
hemorrhage the cavity is packed with gauze and the margins of the mu- 
cous membrane around the cavity sutured over the jiacking wath catgut; 
a drainage-tu))C about three-eighths of an inch in diameter and about 
two feet long is used; the liladder is irrigated and a "sound passed once a 
week for some months after the operation” to prevent stricture. Dcaver 
says that the ejaculatory ducts are almost always torn loose from the 
nrethra, and that the urethra is generally removed in its entirety with 
the prostate, being torn across at the meml>ranous urethra. 
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Perineal Prostatectomy. — ^The earliest operations for the relief of 
retention of urine due to piustatic hypertrophy were done through the 
perineum, references to division of the vesical neck through the perineum 
being present in several of the early medical writings. The work was 
apparently lost sight of, and it was not until after Massa in the sixteenth 
century ‘‘rediscovered” the prostate that Riolanus again incised the 
vesical neck with successful I'csults. Covillard, in 1639, was apparently 
the firat to remove a hypertrophied middle lobe by tearing it away with 
forceps after perineal lithotomy, and although he operated upon two 
cases, we can find no further refei’ences to similar operations until two 
centuries later. Sir William Fergusson in 1848 exhibited specimens of 
hypertrophied prostates which he had enucleated through the perineum 
after removal of a calculus. In 1870 he again refers to this work, and 
mentions one case in which he had no difficulty in enucleating the lower 
portion of the prostate in a man eighty years of age, and remarks : ‘ ‘ When 
the surgeon is called upon to lolieve his patient from stone and finds an 
enlarged prostate, why should he not take away a superfluous portion 
of the prostate at the same time?” In 1866 Kiichler formulated the 
fii-st systematic technic for the radical removal of the prostate through 
the perineum, but his operations were done only in the cadaver. 

In 1867 Billroth, following Kiichler’s advice, performed the first 
intentional prostatectomy upon two patients suffering from prostatic 
enlargement. The operation, however, seems not to have been a com- 
plete enucleation of all the lobes of the prostate. In 1873 Gouley, of 
New York, advocated systematic enucleation of the lateral lobes, and an 
excision of the median lobe through the perineum, but we have no record 
of its performance until Goodfellow, in 1891, without knowledge of the 
work of his predecessors, carried out the same piocedure and in succes- 
sive publications reported many successful ciises. Goodfellow therefoi’e 
deser\'es the credit of being the first to make a success of prostatectomy, 
and his operation, which is still employed today, is described by himself 
as follows: “With the patient in the ordinary lithotomy position, the 
legs held by an jussistant, the bladder being empty or full, as the case may 
be, the lithotomy staff is inirnduced, the legs elevated somewhat, a median 
incision fmm the base of the scrotum to the margin of the anus is made 
[through the bulbous] and carried to the membranous urethra, which is 
entered with a straight lithotomy knife and the opening extended into 
the bladder. The finger is then introduced into the bladder, the staff 
removed, and the moderate flexion of the legs on the abdomen and thorax 
increased to sis great an extent as possible. Then with the hand on the 
hypogastrium the blsidder is depressed and the enucleation, beginning 
at the beak of the piostsite below and working upward next to the bladder, 
or from above on either side downwanl, is carried on, the time consumed 
for complete enucleation rarely being over five or ten minutes. The 
gland may be removed entirely or lobe by lobe. Part or all of the pros- 
tatic urethra is removed with the gland.” At a later date he says: 
“I do not find it necessary to use a knife to enter the urethra or bladder. 
After getting to the urethra I am able to open it and get into the bladder 
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by a boring movement, then, having cut through the commissure, I 
enucleate fiom above, and not fi*om below as formerly.^^ 

In 1894 Nicoll, and in 1896 Alexander, advocated the use of a supra- 
pubic intravesical incision thix)ugh which the prostate could be pushed 
toward the perineum, where it was enucleated. In 1899 Biyson advised 
that the incision be made only through the abdominal muscles and that 
the prostate be pushed downward by prevesical pmssure. 

In order to obviate the suprapubic incision numerous instruments 
have been devised to draw the prostate down into the perineal wound, 
among whi(ih may be mentioned the rubber balloon of Syms, the d&en- 
claveurs of Delbet, Albarran, dePezzer, and Legueu (1901 and 1902), 
and the tractors of Young and Lyclston (1903). We have not space to go 
into the details of the various methods which have been proposed. The 
operation as employed by Syms and Bryson was similai* to that of Good- 
fellow, a blind enucleation of as much of the prostate as possible through 
the perineum with no attempt to avoid the external sphincter, the urethra, 
or the ejaculatory ducts. The French school, reprosented by Proust 
and Albarran, exposed the prostate through a transveise perineid in- 
cision which extended through the levator ani muscles, made an extensive 
dissection, opened the prostate upon a 'Mdsenclaveiir,^' which was then 
lemoved, and excised the prostate piecemeal with scissoi*s, the ejacula- 
tory ducts being destroyed and ligated and the urethra only paitially 
preserved. 

The operation of conservative ])crineal prostatectomy which wjus 
presented by the writer in the ‘‘Journal of the American Medical Associa- 
tion,” October 24, 1903, Wiis developed quite independently and without 
knowledge of the work of the French school, to which, however, it bore 
resemblance, but only superficially. The tractor, whicli I have since 
found to be similar to that of dePezzer, is much more powerful and is 
used to draw down the prostate and to facilitate the enucleation of the 
three lobes of the prostate, whereas the F ronch instruments were habitually 
removed i\s soon Jis the prostatic urethra had been opened and l)ef()re 
the enucleation of the prostatic lobes began. As Proust and Albarran 
have since discarded their operations, I will only descril^e the technic 
which I still employ. 

Technic of the Operation of Conservative Perineal Prostatec- 
tomy. — Position of the Patient . — The exaggerated dorsal position of the 
patient is the most satisfactory, and the i)erineal board devised by Hal- 
sted is admirably suited for this purpose. The i3erineum should be so 
elevated that it is almost parallel with the floor, thus allowing excellent 
retraction of the rectum and splendid exposure of the posterior surface 
of the prostate. After placing the patient upon the table, before elevat- 
ing the thighs, a No. 24 F. sound should be inserted into the ix)sterior 
urethra, to be used subsequently as a guide for urethrotomy. If the 
operator waits until the patient is placed in the urethrotomy position, 
he will frequently find it difficult to introduce the sound through the 
triangular ligament. 

Cutaneous Incision . — Tlxe inverted V cutaneous incision unquestiona- 
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bly gives a much better exposure than a median incision. The apex 
should be just over the posterior part of the bulb, about two inches in 
front of the anus, and the lateral branches directed outward and back- 
ward parallel to the ischiopubic ramus, ea(!h about two inches in length, 
as shown in Fig. 229. The incisions are carried through the skin, fat, and 
superficial fascia, and then by blunt dissection with the handle of the 
scalpel and the index-finger of the left hand the space to each side of the 
central tendon is opened up. In this way it is very simple to open up by 
blunt dissection very qui(hly a si)ace on each side reaching as far as the 
triangular ligament. In so doing the levator ani is pushed backward 
and outward on each side and the transversus perinei muscles are pushed 
forward. 

Exposure of the Membranous Urethra , — The bifid retractor is inserted 

as shown in Vig. 
230; traction 
upon this instal- 
ment gives an 
excellent expo- 
sure of the nar- 
row band of 
central muscle 
and tendon and 
greatly facilitates 
the division close 
to the bulb with- 
out injuring this 
hemorrhagic 
structure. After 
the central ten- 
don has been 
completely div- 
ided and the pos- 
terior surface of 
the bulb freed, it 

is well to insert a retractor, by which the bulb is drawn upward and a 
better view obtained of the recto-urethralis muscle, which lies l>etween 
the two branches of the levator ani and covers the membranous urethra, 
toward which it draws the anterior wall of the rectum. In dividing 
the recto-urethralis muscle (^are should be taken not to injure the 
rectum, which is often drawn forward so that it lies almost in front 
of the membranous urethra. It nearly always covers the apex of the 
prostate. As soon as the recto-urethralis has been thoroughly divided 
it is easy by blunt dissection to push the rectum backward and thus 
obtain a good view of the membranous urethra, the bulb being drawn 
forward along with the muscular structures of the triangular ligament. 
The membranous urethra is then opened upon the sound (Fig. 231) and 
the edges picked up with ordinary clamps, being sure to secure the 
mucous membrane. A sound is then inserted into the bladder through 
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whi(?h is then inserted into the bladder through the perineal urethrotomy 
wound. Owing to the rectangular shape of this instrument (Fig. 232) 
it is sometimes difficult to insert. Sometimes it is well to begin its in- 
troduction with the beak turned backward, and then to rotate the in- 
strument 180 degrees before carrying it into the bladder. After the 
instrument has penetrated into the prostatic urethra it is generally 
advisable to remove the anterior bulb retractor, and thus allow the shaft 
of the tractor to be carried farther forward. As a rule, little .difficulty is 
experienced in inserting the tractor if one has been careful to secure the 



Fio. 232 . — Youno’s Pkostatic Tractor Closed. 


edges of the mucosa of the membranous urethra. After reaching the 
bladder the blades of the tractor are opened out by means of the external 
handles (Fig. 23.3), and after I^ing fixed in this position by means of a 
set screw, traction is made upon the prostate, and the further separa- 
tion of the rectum from the posterior surface of the prostate made. 
After dividing the recto-urethralis muscle and exposing the ajxjx of the 
prostate one generally finds it newissary to use the knife to divide a layer 
of fibrous tissue which lies behind the posterior surface of the pn)state. 
After this (the posterior layer of Denonvilliers’ fascia) has been divided 



Fig. 233. — ^Tractor Oprned Out. 


the rectum can be more easily pushed backward, and one enters, gener- 
ally with ease, into the space between the two layers of Denonvilliers' 
fascia, and the smooth glistening surface of the prostate is exposed. 
When this layer is properly exposed, no difficulty whatever is experi- 
enced in rapidly freeing the entire posterior surface of the prostate and 
seminal vesicles, a good view of which is obtained at once by the inser- 
tion of a broad angular retractor, such as is shown in Fig. ^34. 

Incision of Capsule , — Lateral retractors are so placed that with poste- 
rior retractors drawing the rectum backward and the prostatic tractor 
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drawing the gland outward a splendid exposure of the posterior surface 
of the prostate is obtained. An incision is then made through the capsule 
on each side of the median line for almost the entire length of the posterior 
surface and about 1.5 cm. deep. These incisions are about 1.8 cm. dis- 
tant behind and 1.5 cm. distant in front, as shown in Fig. 235. The 
bridge of tissue which lies between them contains the ejaculatory ducts 
and the floor of the urethra. The advantage of these deep incisions is 
that it brings us to the side of the urethra, where separation frem the 
internal surface of the prostatic lobes can be easily begun. 

Enucleation of the Lateral Lobes . — ^This is begun with a blunt dissector, 
the capsule being fii*st elevated frem the posterior and external surface 
of the lateral lobes on each side. In a similar way the urethra and exter- 
nal surfaces of the lateral lobes should be separated. At the apex of 
each lateral lobe firm adhesions to the capsule are 
present, and it is advisable to divide these with 
scissore. It is then best to iriserf the index-finger and 
continue the enucleation firet along the anterior sur- 
face of the pres t ate until the bladder is reached, and 
then laterally and internally until finally the entire 
latei’al lobes are enucleated. During this procedure 
the tractor is of great assistance, not only in draw- 
ing down the prostate, but the shaft shows the 
position of the urethra and the intravesical blade and 
the position of the vesical mucosa, so that the operator 
is able to avoid tearing into both these structures. 

Occiusionally it is advisable to grasp the lobe during 
the process of enucleation with lobe forceps (Fig. 235) 
which are entrusted to an assistant who makes trac- 
tion upon them. In enucleating the lateral lobes it 
is important to leave nothing behind, and particular 
care should be taken, especially anteriorly, as it is an 
easy matter to overlook a jwjrtion of the gland in this 
region. 

The Enucleation of the Middle Lobe . — After the 
lateral lobes have been shelled out attention should 
be directed to the median portion of the prostate. If a definite reunded 
lobe is present (and the previous cystoscopic examination, which should 
always be made, will tell what is to be expected), it is generally pos- 
sible to engage it with one blade of the tractor in the bladder, and 
by n)iation and traction to deliver it into one of the lateral cavities, 
sometimes with the assistance of an index-finger, as shown in Fig. 236. 
In this position the lobe can generally be grappled with a lobe forceps 
and enucleated without injuring the ejaculatory ducts l)ehind it or the 
vesical mucous membrane covering it. Occasionally small tears are 
made into the urethra, but these are of no consequence. Very little 
difficulty is thus experienced in shelling out median lobes of considerable 
size (in several cases they were three inches in diameter). In many 
instances, however, the median enlargement is in the shape of a trans- 
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\^ei*se bur which cannot be enucleated effectively with the l)lade of the 
tractor in the bladder. In such ciises it is often wise to ])i(;k up this 
portion of the piostate with a sharp hook thioiigh one of the lateral 
cavities, as shown in Fig. 237, and then to begin to separate first from 
the ejaculatory ducts which lie behind it and then from tlie urethra 
in front of it. After being partly freed it can be grappled with small 
hemorrhoid clani|)S and removed with little difliculty, generally by blunt 
dissection, but sometimes with the aid of scivssors. Itcmoval of the median 
lobe leaves a ('avity (rommuihcating witli two lateral cavities in front of 
the ejaculatory ducts, and behind the urethra. 

Insertion of the Finger into the Bladder, -It is next advisa])le to examine 
the condition of the vesical orifice and sjdiinctcr with the finger, as it is 



Fig. 235. — Em’CI.katiox of T.ohfs. Fokckps in Position. 


not infrecpient to find a sclerotic band around the vcsicid oi*ifice. As a 
rule, a linear tear has been made along one of the lateral walls of the ure- 
thra, and thn)ugh this the finger can be intmduced into the bladder. 
It is often found to be tightly gripi)ed, sometimes by a firm fibrous band 
wliich lequiies considerable force before it will give way sufficiently to 
allow the finger to enter the bladder. In such ciises it is well to thoroughly 
dilate the vesical oiifice with the finger and with forceps. A careful 
examination should be made as to the conditions amund the orifice, 
fii*st to see whether the median portion of the piostate hius l)cen com- 
pletely removed, whether a bar or any valve-like structure remains to 
lead to subsequent obstruction to urination. The intravesical portions 
of the lateral lobes should then be examined, and if any portion i*emains 
it should be removed, using the finger as a tractor to draw forward and 
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Removal of Calculus . — If a calculus has been shown to be present by 
the cystoscope, or if its presence has been suspected but not demon- 
strated, it is well to insert a stone forceps after thorough dilatation of tlic 
vesical orifice, and with the finger as described above. When a calculus 
is caught, it is generally easy to remove it through a dilated urethral 
orifice. If, however, it is too large, it will be necessary to divide one 
lateral wall of the urethra, and possibly a small ix)rtion of the structures 
surrounding the vesical orifice, as shown in Fig. 238. Through such an 
incision with additional dilatation it is easy to remove a calculus two 
inches in diameter, and if the vesical mucosa be divided upon the anterior 
surface of the calculus (traction being maintained with the stone forceps), 
calculi of very great size can be removed without much difficulty. In 
the case of small stones it is not necessary to place any sutures after the 
removal of the calculus. In cases where it has been necessary to divide 

sphincteric structures or ver>^ greatly 
dilate the prostatic orificre it seems 
advisable to reunite these structures 
with one or two sutures of catgut, 
whi(h can be placed without much 
difficulty. A “gall-bladder s(! 00 p'^ 
is an excellent instrument with which 
to search the bladder for small cal- 
culi, fragments, etc. 

Closure . — After the operator has 
made certain that the lateral and 
median lobes have been thoroughly 
removed, that the vesical orifice is 
well dilated, and that no calculi re- 
main, double drainage of the bladder 
through the prostatic urethra should 
be provided. For this purpose it is 
best to use two large catheters, the 
eyes of which have been enlarged 
and their ends sewed together after being obliquely divided, so that 
they form a common point and can thus be easily introduced. One of 
the catheters is at once connected up with a fountain syringe and the 
bladder thoroughly washed clean of blood. One or both of the catheters 
may become plugged with clots, but by “stripping” the catheter strong 
suction is obtained and the clots easily evacuated. The lateral cav- 
ities are then carefully packed with gauze, a single three-inch strip being 
used on each side and care being taken to pack only the interior of 
the prostatic capsule, the ends of the gauze being brought out along 
with the rubber tubes. The catheters and gauze wicks are then drawn 
forward by a retractor while an examination is made of the anterior wall 
of the rectum; the index-finger of the right hand, which has been 
covered with a rubber glove, being inserted into the rectum and a digital 
examination of the rectal wall thus thoroughly made. If the operation 
has been carefully performed, no injury to the rectal wall will be discov- 
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ered, but occasionally in the earlier operations 1 found that the rectal 
wall has been injured in separating it from the aj^ex of the prostate. In 
such cases it is advisable at once to close the rent with two or three layers 
of sutures, the deep layer being of fine silk, the others of catgut, and to 
finally reinforce by sutures drawing together the levator ani muscles over 
the rectal wound. Unless a careful examination of the rectal wall is 
made, even a small tear is almost certain to result in a recto-urethral 
fistula. 



Fm. 238. — J)ivi8iox of Lateral Wall ok I7rkthra to Allow Extraction of LarokOaiaiulith 
Through Lei-'t Lateral Cavity. 


It is extremely imi)ortant to draw the levator ani muscles together 
in front of the rectum in order to restore them to their normal position, 
and thus give the rectum the support which they normally furnish. This 
can be done by means of a single suture of catgut, as shown in Fig. 239. 
The support which this firm muscular buttress furnishes to the rectum 
is of great importance and should never be neglected. The skin is then 
closed with interrupted sutures of catgut, about four on each side, leav- 
ing the gauze and tube drainage to emerge from the apex of the wound, 
to which the tubes are fastened by suture. 

Continuous Irrigation . — Continuous irrigation of the bladder (in one 
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tube and out the other) is bc^^in as soon as the drainage-tubes have been 
inserted and continued until the wound is sutured. If the fluid escaping 
is almost free from blood, the irrigation is discrontinued and both tubes 
clamped, leaving the bladder more or less full of fluid (so as to prevent 
early clotting), and the patient at once returned to the ward, where 
continuous irrigation is again begun as soon as he has been placed in bed. 
I employ an iron stand to support a porcelain tank holding two gallons, 
and filled with salt solution at a temperature of about 125° F. This is 
connected by means of a rubber tube with one of the drainage-tubes, 
while the other is connected with a tube leading into the receptacle 



FicJ. 230. — Appuoximation of Lfvator Ani Mu»clkb with Sinui.k Suture of Cat(;ut. 


beneath the bed. At first a fairly rapid irrigation of the bladder is main- 
tained, but as the amount of blood diminishes the inflow can be gradually 
made less and less by simply clamping off more of the tube leading from 
the tank (a simple hemostat being used). Several hours later if the fluid 
comes away perfectly clear the irrigation may be discontinued. The 
replenishment of the tank with sterile salt solution is not a difficult matter. 
For this purpose several kettles are made use of, the salt solution being 
thus sterilized by boiling, but not |X)ured into the receptacle until it is 
cooled off or has been mixed with a cold solution. If at any time one of 
the tubes becomes plugged with a clot, proper drainage can be generally 
established by reversing the irrigation. If this does not succeed, the 
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clot can often be drawn out by suction obtained by stripping the catheter 
as above described. If, however, care is taken to provide sufficiently 
free irrigation while the blood is at all abundant, no such difficulty should 
arise. When a single drainage-tube is employed, although of large size, 
it almost always becomes plugged with blood, and in my earlier cases 
great difficulty was experienced in evacuating blood from the blad- 
der and restoring drainage until the method of double drainage with 
continuous irrigation was adopted. 

Infusions - It is extremely important to keep up vascular tension 
after the operation in all of the cases, in order to prevent operative shock 
and suppression of urine. For this purpose it is wise to have the 
patient drink an abundance of water up tf) the time of the operation, 
and if his condition* is at all serious to begin a submammary saline infu- 
sion when he is placed upon the table. If these precautions are taken, 
operative sliock should never occur, and, in fact, in two hundred and 
thirty cases it has been present only three times, and in all of these cases 
spinal anesthesia had been employed. The exaggerated domal position 
has, however, much to do with the maintenance of good arterial tension, 
which usually remains strong even in cases where considerable l)lood is 
lost. The submamniary infusion, if not given on the talde, is always 
given on the return of the patient to the ward, about 700 c.c. l)eing the 
amount received by the patient. He is urged to drink water in abundance, 
at least two liters daily, and if on account of nausea or any other reason 
ho is unal)le to take enough water by mouth, it is given by rectum or l)y a 
submammary infusion every day or two. The use of the small rubber 
catheter connected with a very slightly elevated supply of salt solution 
has been found most satisfactory in introducing salt solution into the 
rectum. The catheter has given very little discomfort and the patient 
has generally absorbed a large amount of fluid without expelling it. 

Management of the Wound. T\\e gauze packing should be removed 
alx)ut eighteen horn's after the operation. Before this is done it is gener- 
ally wise to begin anew the continuous irrigation, which should be allowed 
to flow while the gauze is removed and several hours later until all l)lccd- 
ing has ceased. Unless this is done fresh hemorrhage, which usually 
occurs with removal of the gauze, may lead to ol)struction of the urethra 
and bladder. The tubes should usually be removed four or five hours 
after extraction of the gauze, and no further packing or drainage should 
be necessary. For several days most of the ui'ine escapes through the 
l^erineal fistula, and the dressings should l)e changecl sufficiently often 
to keep the patient comfortable, the wound being washed with a boric 
solution several times daily to prevent infection. It is remarkable, 
however, that the sutured portions of the wound seldom break down even 
when the urine escaping through the open wound is of a very foul character. 
In a short time more and more urine will begin to flow through the anterior 
urethra, and the perineal fistula will finally heal. This occurs generally 
within three weeks, sometimes as soon as five days, and often within two 
weeks. 

Outdoor Treatment. — It is extremely important that these patients 
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should be out of bed and out of doors as soon as possible, and it is gener- 
ally feasible to put them into a wheel-chair on the second day after the 
operation. Under this treatment their vigor returns so rapidly that they 
are almost always walking before the end of the first week. Those who 
are too sick to be removed from bed should be propped up very soon after 
the operation and frequently turned from side to side so as to prevent 
hypostatic congestion of the lungs. Miissage should also be given so as 
to assist the circulation and improve the bodily strength. Good nourish- 
ing food should 1)0 given very soon after the operation, even in cases 
with poor renal function; prolonged liquid diet often does more harm 
than good. The use of water as above described, however, is of very 
great importance, especially in the latter class of cases. If the patient 
is not nauseated, urotropin should boused in moderate amount, 10 to 25 
grains daily, and in cases in which the bladder is sterile before operation 
even larger amounts may be used and great care otherwise taken to pre- 
vent vesical infection. 

Instrumentation . — No instnimentation is necessary. I have never 
seen a definite case of stricture of the urethra as a result of the operation, 
and I never found it necessary to pass sounds at statetl intervals after 
the operation. There is no reason why a small linear incision in the mem- 
branous urethra should result in stricture, and in fact it does not, and 
the passage of sounds, which is employed by some operators, may be 
necessary after some procedures, but not after this. 

Before the patient leaves your care it is usually wise to pass a small 
silver catheter to determine whether any residual urine is present, the 
capacity of the bladder, the accidental presence of calculus, stricture, etc. 
In the majority, of cases no residual urine will be found, but in some cases 
where the vesical tonicity was poor and the amount of the residual urine 
great, a certain amount of residual urine may still be present. As a rule, 
this will diminish rapidly with time, and treatment seems to have very 
little effect upon it. 

Stay in the Hospital . — It is usually unnecessary to keep the patient in 
the hospital any longer than about three weeks, and in some instances the 
period hiis been much shorter, especially where the fistula has healed 
early. Tardy closure of the fistula often causes the patient to stay longer 
than necessary, as the slight treatment required can usually be continued 
as well at home as elsewhere. The bi-weekly application of a stick of 
nitrate of silver is usually all that is necessary to cause the fistula to 
heal, but occtisionally the use of a small curet is necessary. 

Results of Operation . — In order to arrive at the proper understanding 
of the operative results I shall quote at length from an extensive study of 
one hundred andiorty-five cases which I made one year ago in the “Johns 
Hopkins Hospital Reports,” vol. xiv. 

Operative shock occurred in only three cases; all of these were per- 
formed under spinal anesthesia, all were very weak subjects, and aged 
respectively seventy-five, seventy-six, and eighty-two years. In all 
these cases an immediate transfusion was performed and all recovered. 
In view of the fact that a number of patients just as old and as weak as 
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these were operated upon by ether without shock, I am inclined to think 
that the spinal anesthesia with cocain was responsible for the shock. 

Vesical calculi were present and removed in twenty-five cases and 
added very little to the difficulty of the operation. It was clearly demon- 
strated that it was much simpler to remove the calculi after the removal 
of the prostatic lobes than to resort to preliminary litholapaxy. Several 
calculi of very large size were removed without difficulty and the post- 
operative results were good. 

Since the plan of removing the gauze and tubes on the day after the 
operation and of getting the patients out of bed within the firet two or three 
days has been carried out the length of convalescence has been markedly 
reduced. The urine has begun to flow through the anterior urethra at an 
earlier date and the closure of the fistula luis been hastenetl. In a num- 
ber of cases no urine has escaped through the perineum after the fii*st 
week, but the average time has been alx)ut fourteen days. Kpididymitis 
occurred in twenty ciises; suppuration and partial breaking down of the 
wound in six cases; post-operative hemorrhage in four cases, in all of 
which, with one exception, it Wiis rapidly controlled by repacking the 
wouncl. I have yet to see a single case of definite stricture of the urethra 
following the operation, and it docs not seem possible that the small 
linear incision in the membranous urethra could ever produce one. 

The average length of time in the hospital has l)ecn about three weeks. 
In only five patients was there more than 50 c.c. residual urine on the 
discharge of the patient from the hospital; all but one of thei*^ hfwl a 
greatly distended flabl)y bladder before the operation and the vesical 
tonicity had not fully returned. Incontinence of urine disappeared with 
remarkable rapidity. In four cases in which no drainage-tubes were 
used perfect control was present from the time of the operation. In 
sixteen cases interval urination wiis established between the third and 
eighth day. In other cases the sphincter wiis usually weak for a longer 
period, but in only six cases wiis this at all prolonged. Only two cases 
of definite incontinence of urine persisting after the operation have l)cen 
met with, and these patients now show definite signs of tabes. 

The sexual powers have been preserved in almost all cases. In a few 
the erections were slow in returning and satisfactory intercourse did not 
return for a year, and in a very few cases puissance was lost. In five 
cases in which erections had been present for prolonged periods there was a 
complete restoration after the operation. 

All but four cases were apparently completely cured of obstruction to 
urination by the operation. In three of these cases the patients have been 
markedly benefited by the operation, but in one case the retention of urine 
is almost complete, and the catheter is necessary. The cystoscope shows in 
these cases that the median enlargement was not completely removed. 

A pin-point fistula persisted in four cases. In none of these, however, 
did it give more than slight discomfort. Recto-urethral fistula were 
present in two cases. Since we have adopted the plan of approximating 
the levator ani muscles there has been no case of recto-urethral fistula 
m over one hundred consecutive operations. 
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Mortality , — I have now (December 1, 1907) had one hundred and ten 
consecutive cjises of perineal prostatectomy without a death, and the total 
is now two hundred and thirty-seven cases with seven deaths, a mortality 
of 2.9 per cent. In none of the cases was the death directly in conse- 
quence of the operation, as shown by the fact that one occurred during 
the fifth week, two during the fourth week, three during the third week, 
and only one during the second week after the operation. The cause of 
death wtis pulmonary throml)Osis, one case; hypostatic congestion of 
the lungs, two cases; pneumonia, one case; pyonephrosis, two cases; 
secondary hemorrhage from a vesical ulcer on the eighth day after the 
operation, one case. All but one of these patients were in a very weak 
condition before the operation, and two were over eighty years of age, one 
eighty-seven. Two were markedly uremic and were operated upon as 
a last resort. 

In the first series of one hundred and sixty-three cases eighteen were 
described as being in a very weak condition, and in seven marked em- 
physema of the lungs Wiis present. Marked arteriosclerosis was 
l^resent in six cases, associated with angina pectoris in one case and 
liemiplegia in another. In twenty-two cases heart rnurmui's and other 
evidences of old endocarditis were present, and in eight ciises the heart 
was enlarged although no rnurmui’s were heard. Pyonephrosis was 
present in eight cases, and in ten cases granular casts were found in the 
urine. 

In the last series of one hundred and forty-six consecutive cases there 
has been only one death, all the other patients having gone home. The 
ages of these patients were as follows: 


Under 50 years of age 10 eas 

50 to 59 29 

60 “ 69 57 

70 74 2;i 

75 79 ’>0 

80 ** 84 6 

89 1 case. 


Many of these patients were in far fnirn good condition befoi’e the 
operation. In nine cases cardiac rnurmui’s of marked degree were present 
and in eight the heart was enlarged. Several cases showed marked evi- 
dences of myocarditis and in others a history of severe attacks of angina 
pectoris was present. One patient suffered with double pulmonary 
tuberculosis; in several cases unmistakable evidences of severe renal infec- 
tion were present, and in four of these the patients were very uremic when 
adjuitted to the hospital. In a recent case the residual urine was 2500 
C.C., and for two weeks liefore ojTeration the patient was desperately ill 
with hiccough, nausea, vomiting, and other signs of uremia. At the end 
of three weeks, however, he was operated upon and has left the hospital 
entirely well. The single fatal result was in a man sixty-six years of age 
who gave a history of intermittent attacks of hiccup, nausea, and 
vomiting, during several of \vhich he had almost succumbed. He had 
never been catheterized and there was constant dribbling of urine with a 
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residual of 800 c.c. During four days in which he was treated by frequent 
catheterization he seemed to improve and the operation Wiis therefore 
carried out, but immediately after the operation ho became nauseated and 
continued to have hiccup, nausea, and vomiting for ton days, at the end 
of which time he died. Autopsy showed pyonephrosis, marked dilatation 
of the kidneys and ureters, dilatation of the stomach, transposition of the 
liver, and other abnormalities. Despite the apparently hopeless condi- 
tion shown at autopsy I believe that had 1 carried out preliminary 
drainage of the bladder through a catheter for a longer period and used 
infusions more frequently after operation he could have been cui*ed. Up 
to the time of his death there had been one hundred and twenty-eight 
consecutive cases without a death, which is sufficient to show that the 
operation is practically free from danger and produces little if any 
shock. 

There have now (April 26, 1908) been two hundred and seventy-three 
ciiscs with eight deaths, a mortality of 2.8 per cent. Seven of these deaths 
occurred among the first one hundred and twenty-seven cases. Among 
the last one hundred and forty-six cases there has been, as stated above, 
only one death. 

No effort whatever has l)een made to select cases in order to produce 
a record, and during the past two years not more than t wo or three patients 
have been refused operation, and these have died in a very short time 
from a rapid termination of the desperate (condition in which they were 
admitted to the hospital. 

The almost entire absence of mortality during the past three years I 
attribute to the free use of water before and after operation, the ability 
to prevent hemorrhage by intracapsular packing, the dependent drainage 
which prevents infection, and the promptness with which the patient is 
gotten out of bed. 

These statistics, I believe, prove conclusively that perineal prostatec- 
tomy is not only the safest ()i)erative procedure, but indeed much safer than 
the use of the catheter. There are a certain fairly large number of cases in 
which the perineal method is alone applicable. These are cases of small 
hypertrophy which do not prc^ject into the Iffadder (and which Freyer 
considers inoperable) ; cases with marked fibrosis or severe chmnic pros- 
tatitis and therefore not enucleable; and cfises with cancer present. 
Certain cases of severe chronic prostatitis can be quickly cured by peri- 
neal prostatectomy. When the induration is great, cancer should gener- 
ally be suspected, and an exploratory operation carried out. The good 
exposure furnished through the perineum makes it possible to examine 
sections of the prostate, and to perform cither a conservative or a radical 
operation as indicated by the findings. With a mortality practically nil, 
perineal prostatectomy seems unquestionably much safer than the Bottini 
operation and than suprapubic prostatectomy. 

Cancer of the Prostate. — Up to 1850 very little was known con- 
cerning cancer of the pn)state, and Gross, of Philadelphia, was one of the 
first to furnish definite information of the disease. The most important 
of all the papers for many years was that of Thompsc^n, who in 1881 
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collected twelve cases, and called attention to the importance of cancer 
of the prostate. Since then a number of important papers have appeared, 
but as a whole the subject has been lost sight of in the mass of literature 
upon piGstatic hypertrophy. The most important papers of recent date 
are by Guyon, von Recklinghausen, Pasteau, Albarran and Hall6, Motz, 
Kaufmann, Hawley, Young, Pousson, Montfort, Hallopeau, and Motz 
and Majewski. 

Frequency . — Until very recently carcinoma of the prostate has been 
considered comparatively rare. In a recent report Wallace stated that 
among sixty-five cases operated upon suprapubically, nine were found 
to be carcinoma (14 per cent.). In the five years between October, 
1902, and October, 1907, 1 have seen two hundred and fifty cases of benign 
prostatic hypertrophy and sixty-eight cases of carcinoma of the prostate, 
or 21 per cent, of all. The proportion between cancer and hypertrophy 
was therefore over 1 to 4. Of the two hundred and fifty cases of hyper- 
trophy, I have personally operated upon two hundred and thirty, and 
nearly all of the remaining twenty were operated upon by assistants. 
In only five cases did the disease prove to be malignant when a diagnosis 
of benign hypertrophy was made before operation. In the light of our 
recent studies, however, four of these cases should have been ejisily recog- 
nized, on account of the stony hardness of the induration present. Most 
of the cancer cases arrived when the disease was well advanced and radi- 
cal operation out of the question, but four were early, and of these, two 
show no signs or symptoms of recurrence now, two and one half years 
after the operation of radical excision. I am aware that my figures 
attribute to cancer a more frequent occurrence than any others in the 
literature, but I believe they repmsent the true condition; and this does 
not include cases of “epithelioma ailenoid^' of Albarran, by which he wjis 
able to show that 14 per cent, of the supposed benign hypertrophy in the 
Mus6e Guyon contained malignant changes. If I include cases in which 
the glandular epithelium showed characteristics which Albarran accepted 
lus evidence of malignancy, the proportion of cancer would probably reach 
30 per cent. 

The etiology of cancer of the prostate is as obscure as that of cancer 
in general. It appears at the same age lus hypertrophy of the prostate — 
after forty yeare, and most frequently between sixty and seventy years 
of age. In my cases there were very few clinical cases which suggested 
that possibly the disease had begun as a benign hypertrophy and had 
subsequently become malignant, and the almost total absence of the 
large intravesical lateral lobe enlargements which are so common in 
hypertrophy confirms this view. The fact, however, that in a careful 
study of one hundred and twenty specimens removed by prostatectomy 
only one was found in which an area of malignancy was present in an other- 
wise benign julenomatous hypertrophy shows, I believe, that the theory 
of frequent “malignant degeneration" in previously benign hypertrophies 
of the prostate is not tenable. 

Pathology. — Albarran has recognized two forms, the circumscribed 
and the diffuse carcinoma of the prostate. By the circumscribed is meant 
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that in which the cancer has not progressed beyond the limits of the 
prostatic capsule, and of this he says them are three varieties: First, 
those in which one or more nodules of cancer appear in an other- 
wise benign hypertrophy; second, one in which the prostate is not aug- 
mented in volume although the neoplasm infiltrates the whole gland; 
and thinl, one in which the prostate is enlarged and irregular and com- 
pletely invaded. The diffuse carcinomata arc those in which the seminal 
vesicles, bladder, rectum, or other adjacent structures are invaded by 
cancer which has passed teyond the limits of the prostate. This form 
has been described under the name of “prostato-pelvic c^rcinosis^' by 
Guyon. Albarran and Hall6 are of the opinion that the development of 
carcinoma in the lobules of an apparently benign hypertrophy is not 
uncommon, and claim to have discovered fourteen cases in one hundred 
specimens examined. In most of these cases the ma(;roscopic appearance 
did not suggest malignancy, and the picture was that of ordinary benign 
hypertrophy, but with the microsco|)e certain lobules were found in which 
the glandular epithelium presented a wild growth and certain involution 
changes which they thought were suffiedent to represent malignancy. 
For this condition they proposed the term “epithelioma adenoid. 

In a careful study of one hundred and twenty specimens of prostates 
removed by perineal prostatectomy, in only one was there found any area 
suggesting carcinoma. In this case a small nodule about 2 mm. in diam- 
eter was noted in an otherwise benign prostatic^ hypertrophy. The 
stroma was distinctly infiltrated by the widely growing cells and the 
diagnosis of carcinoma was very definite. An examination, now four 
years after the operation, shows no recurrence, and would seem to indi- 
cate that the other portions of the prostate had not been invaded. We 
have not infrequently found areas where active gland proliferation was 
present, and the papillary projections presented a wild profusion and slight 
involution changes, but these have been noted in adenomata in other re- 
gions, particularly in the breast, and we do not believe necessarily signify 
malignancy. In the great majority of cases carcinoma is not associated 
in any way with hypertrophy of the prostate, and all portions of the 
gland seem to be invaded very early. In all of our cases which came to 
operation or autopsy this was the case, and in very few of tlie cases seen 
clinically did it seem probable that a portion of the prostate was not in- 
vaded. 

The most common types present a mixture of adenocarcinoma and 
carcinoma simplex, this form being present in eleven of the eighteen cases 
in which microscopic examinations were made. Four of these showed 
a pure adenocarcinoma in some areas and a scirrhus in others. In seven 
cases the adeno type varied with extensive epithelial infiltration of the 
stroma. In three cases the neoplasm was a carcinoma simplex, in two 
cases a tubular form of adenocarcinoma, in two cases a pure adenocrar- 
cinoma, and in one case a peculiar medullary type with a very little 
stroma. 

A study of twenty autopsies and operations shows that the invasion 
is almost always upw'anl into the region of the seminal vesicles. The 
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posterior capsule of the prostate, which is strongly reinforced by the in- 
corporation of Denonvilliers’ fascia, apparently resists invasion for a long 
time. Cancer cells are found within the ejaculatory ducts, vasa de- 
ferentia, and seminal vesicles when the walls of these are intact, evidently 
having traveled up these ducts. The lyrnph-spaces, nerve-sheaths, and 
small blood-vessels arc also occasionally seen to be accompanied by cancer 
cells, and apparently assist in the propagation of the disease in the region 
beneath the trigone. In many cases the bladder is not invaded at all, 
and if it is, the invasion is generally from the region of the trigone. In 
only rare instances does the disejise project into the bladder in the 
shai^ of intravesical lateral lobules, but o(?casionally one sees a small, 
rounded, median bar or lobe carcinomatous in character. Kaufniann 
found vesical ulceration in only five of one hundred cases. After in- 
volving the seminal vesiclas the disease most often travels upward and 
outward along the lateral walls of the pelvis, occasionally producing 
glandular metastases. Often with extensive involvement no metastaticj 
glands can be found. In one hundred autopsies collected by Kaufmann 
glandular metastases were present in only twenty-seven. Metastases to 
the bones, particularly of the spinal column, arc not uncommon. The 
urethra does not usually become ulcerated until late in the disease. 

When the cancerous growth passes through the prostatic capsule, it 
may invade the rectum, the membranous urethra, and even structures 
anterior to the triangular ligament. In one of my rec^ent cases the cor- 
pora (iavernosa were infiltrated by cancer nearly up to the glans penis, 
producing a constant carcinomatous priapism. 

Symptomatology. — A careful study of the literature shows very 
few statistics of -value as to the onset, course, and termination of carcinoma 
of the prostate, and the following analytic study of eighty-seven cases, 
most of which have been in my private practice, has been prepared. The 
ages were as follows: 


45 years 1 case 

Between 50 and 54 years 3 cases 

“ 55 “ 59 “ 16 ' 

‘‘ 60 64 25 

'' 65 69 19 

« 70 74 

75 79 '' 8 

** 80 84 3 

Not stated 1 case 

Total 87 cases 


These figures correspond to those of Sir Henry Thompson, w’ho in his 
report of twelve cases in 1860 had one case forty-one years of age; two 
between forty and fifty; three between fifty and sixty; five between 
sixty and seventy, and two over seventy, the oldest being seventy-five 
years of age. 

As shown by my statistics, tJie disease rarely comes on before the age 
of fifty-five, and 50 per cent, of the cases occur during the decade betw’een 
sixty and sixty-nine. The onset symptoms were as follow's in my series 
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of eighty-seven cases: Frequency of urination was present in forty-eight 
cases and difficulty of urination in thirty cases, in eight casas associated 
with burning in the urethra. Complete retention of urine was the onset 
symptom in three cases and incontinence in one. In thirteen cases the 
first symptom was pain, located in the penis five times, bladder four times, 
thigh four times, testicle and groin three times, hip three times, pubes 
twice, rectum once, legs once, and back twice. The pain was generally 
slight in character, but in a few cases it was severe, paroxysmal, and very 
distressing. In severe cases the diagnosis of rheumatism, neuralgia, 
sciatica, and lumbago had generally been made. Hematuria was the 
onset symptom in four cases, but it was never of a very severe grade. In 
one case the first and only symptom during the course of the disease was 
swelling of the right leg, caused, as examination show'ed, by extensive 
pelvic infiltration. In this case urination was normal and the patient 
suffered no pain, although the prostate was very large. In sixty cases 
which were studied by Motz the onset symptom was difficulty of urination 
in thirty-eight; complete retention of urine, eight; hematuria, eight; 
and neuralgia, five. 

Duration , — In all but five of my cases symptoms had been present 
more than six months, in fourteen c^es between six and twelve months, 
in fifteen cases one year, in twenty-three cases, two years, in eleven cases 
three years, in eight cases four years, in two cases five years, in one case 
each six, seven, ten, twelve and twenty years. The patient in whom tlie 
symptoms dated back to twenty years had had difficulty of urination and 
more or less frequent (atheterization during that entire period. 

Course . — Guyon recognized three forms: (1) those with a rapid 
course, in which the symptoms may have been present a very short time; 
(2) those following a subacute course, the disease having been jireseiit 
after the tenth or twelfth month; and (3) those following a very slow 
course with a duration of two or three and even as long as nine years. 
In twenty-six carefully studied cases Motz found that 40 per cent of the 
patients died within seven months after the onset symptoms, seven lived 
over a year, and six for periods varying from two to ten years. In my 
cases the course of the disease was generally charac^terized by gradually 
increasing difficulty and frequency of urination, residual urine, and in- 
termittent or complete retention of urine. The use of the catheter was 
generally quite difficult and sometimes impossible. Pain, as a rule, f^ame 
on early in the disease, most frequently in the urethra, sometimes as a mere 
burning during urination, but often as a sharp pain, particularly at the 
end of urination, and radiating to the end of the jienis. The occasional 
association of a terminal hematuria made one suspect vesical calculus. 
Pain in the rectum, jxjrineum, lumbar region, sacrum, hips, thighs, groins, 
testicles, or legs came on gradually and progressively in many of the 
ca.scs and in a good proportion formed the most prominent symptom. 

In my eighty-seven cases the symptoms present on admission were as 
follows: In twenty-six cases there was no frequency and in ten no diffi- 
culty of urination. In five cases both these symptoms were slight. In 
thirty-seven cases there was a very marked frequency of urination, often 
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at intervals of only a few minutes. Difficulty of urination was marked 
in twenty-three cases. Twenty-six had complete retention of urine and 
required the use of the catheter and fifteen had incomplete retention of 
urine, but employed the catheter from two to six times daily to relieve 
the difficulty and frequency of urination. Dribbling of urine was present 
in eight cases and in two cases a suprapubic fistula was present. 

Pain was a more or less prominent symptom in all but twenty cases, 
in which it was either absent or no note was made of it. In six cases the 
patient complained only of a burning in the urethra, generally during uri- 
nation. The following table shows the situation and the severity of the 
pain: 


Rroion. 

Slight. 

Modkratk. 

Skvkre. 

Total. 

Urethra 

4 

4 

5 

13 

Penis 

...... 2 

6 

6 

14 

Perineum 

3 

1 

5 

9 

Bladder 

3 

r> 

9 

17 

Rectum 

4 

1 

5 

10 

Groin 

9 


3 

5 

Testicle 

1 

2 


6 

Hip 

2 

4 

6 

12 

Thigh 

1 

2 

7 

10 

Leg 

1 

r> 

7 

13 

Foot 


2 

1 

3 

Lumbar 

4 

5 


9 

Sacral 


1 

2 

3 

Buttocks 

1 

3 


4 

Pubic 


3 

3 

G 

Renal colic 



1 

1 


The regional pains above tabulated most frequently occurred in 
groups. Of these, the genito-urinary was the most common, and char- 
acterized by pain in the bladder, urethra, and penis, esi>ecially during 
urination. The rectum and perineum were also often grouped together, 
and the pain there was generally due to pressure from the enlargement of 
the gland, which was often sufficient to greatly reduce the lumen of the 
rectum and render defecation difficult. The other groups of symptoms 
may be classed as referred rather than local. Among them we notice 
three distin(!t groups. Those radiating to the groin and testicle, prob- 
ably through the genital nerves; those radiating to the lower extremities, 
probably through the sciatic nerves; and those radiating to various por- 
tions of the body through the lumbar nerves. The explanation of these 
pains is probably the same as that given in the chapter on chronic pros- 
tatitis, simply a reference of painful stimuli to other nerves running into 
the same segment of the cord. As the seminal vesicles were involved in 
the great majority of the cases, it is impossible to say that the presence of 
these neuralgias does not always indicate a periprostatic invasion of the 
disease, as held by Motz. There were, however, two cases in which no 
involvement of the seminal vesicles was made out in which referred neu- 
ralgias were present. 

Hematuria was not an important symptom, being present in ten cases 
— ^six slight and four considerable. Some of these were associated with 
vesical calculus and intravesical growth of the carcinoma. Hematuria 
seems to be more suggestive of vesical tumor or calculus than of simple 
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cancer of the prostate, and is certainly not, so commonly present as in 
cases of benign hypertrophy of the prostate. (In an analytic study of 
one hundred and forty-five cases I found hematuria present in 15 per cent.) 
The absence of hematuria is due to the fact that carcinoma of the prostate 
does not invade the bladder except in a small proportion of cases. Its 
invasion is perivesicular and pelvic rather than intravesical. 

Examination. — Both lobes were found to be enlarged in all but one 
case. In fifty cases the enlargement was about equal, but in twenty-six 
cases one lobe was larger than the other. The enlargement was charac- 
terized as considerable in forty-one; moderate in thirty, and slight in 
seven. As a rule, the impression conveyed was that of a greater en- 
largement than was actually present. This was due to the fact that the 
seminal vesicles, the intervcsicular space, and sometimes the membran- 
ous urethra were also involved and formed one mass with the prostate. 
The surface was smooth in twenty-six cases; irregular in thirty-six, and 
nodular in thirty-three. In many cases the outlines were as regular and 
definite as in prostatic hypertrophy and there were no nodules or irreg- 
ularities present. Tenderness was also not a marked symptom, being 
present in moderate degree in only eight of the cases. 

The practically universal finding was marked induration, the prostate 
being described jis very hard in seventy-three cases. In some of the other 
cases the notes were not very carefully made. This induration was gen- 
erally of stony hardness, almost incompressible, and involving all of the 
prostate. In eight cases a few soft areas were felt in the generally in- 
durated mass, but in only one ctise was an entire lobe soft, elastic, and ap- 
parently uninvolvcd in the carcinoma. In this case the carcinoma in- 
volved one lobe of the prostate, the seminal vesicle, and adjacent pelvic 
structures, and the patient suffered from severe sciatic pains on that side. 
The membranous urethra was probably involved in a large proportion 
of cases, but careful examinations in this regard were only made recently, 
since which time twelve cases showing more or less extensive involvement 
have been discovered. Not infrequently the disease involved the tri- 
angular ligament and sometimes the bulbous urethra. 

Notes as U) the condition of the seminal vesicles were not always very 
carefully made, and in ten casas no note as to their condition was re- 
corded. In five cases they could not be palpated and in six cases they 
were definitely stated to be uninvolved. In eight cases only one vesicle 
was found involved, but in fifty-two cases both were involved. The 
space between the seminal vesicles has also only recently received proper 
attention, and no notes were made on forty-one cases. Among the re- 
maining cases it was definitely stated to be uninvolved in nine and in- 
volved in thirty-eight. The detection of enlarged glands in the pelvis is 
often a very difficult matter. They are usually found very high up along 
the lateral wall of the pelvis or in the sacral fossa, and are often com- 
pletely masked by the considerable enlargement above the seminal vesicles. 
Enlarged glands were definitely palpated in fifteen cases in the pelvis, four 
times in the iliac region, twice in the groin, and once in the mesentery of 
the colon. 
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Clinical Findings. — Prostate . — In my series of eighty-seven cases 
marked induration of the prostate was an almost invariable finding. In 
the great majority of cases it was general, both lateral lobes and the 
posterior commissure being of stony hardness. In a small proportion of 
cases the induration was less or a small area which was somewhat soft 
was found. The induration was of much moie marked degree than is 
almost ever seen in simple hypertmphy, being of a peculiar unyielding 
density which is almost pathognomonic. In cases of hypertrophy with 
considerable inflammatory fibi-osis or with small concretions or calculi 
an induration suggestive of carcinoma is sometimes encountered, but 
firm pressure almost always elicits some elasticity, probably owing to ad- 
jacent non-indurated portions of the gland, which is not seen in carci- 
noma. 

The popular idea that prostatic carcinoma always presents an irregu- 
lar, nodular, rough posterior surface is entirely erroneous. I have seen 
many cases in which it was perfectly smooth and the shape of the prostate 
as symmetrically rounded ius in hypertrophy. This is particularly tnie 
of the early cases, in which the posterior capsule is entirely intact and the 
rectum free from disease. Often, however, the surface is irregularly 
lobulated, sometimes nodular or even very rough, with irregular pro- 
longations anteriorly around the membranous urethra or even into the 
perineum or perirectal foasje. Only rarely is the rectum involved until 
late in the disease. The mucous membrane is generally intact, and often 
only a few shot-like bodies are felt in the rectal wall, which may be more 
or less adherent to the prostate. The rectal cavity may be seriously 
diminished in size owing to the enlargement of the prostate. 

Seminal Vesicles . — ^These are most frequently involved, for, as shown 
above, the absence of capsule at the base of the prostate and the fact that 
vessels, nerves, lymphatics, and seminal ducts lead in this direction, make 
this region the most esisy of access in the spread of the disease. In early 
cases a small area of induration at the base of one or both seminal vesicles 
or in the vasa deferentia and continuous with the prostate is felt. It 
here presents a peculiar flat plateau which is easily distinguishal)le from 
the prostate by a definite notch on each side and a shallow transvei^ 
depression showing where the vesicles join the prostate. This plateau 
should always be very suggestive of carcinoma. In later cases one or both 
seminal vesicles may be extensively involved, the vasa deferentia may be 
palpable as enlarged, indurated cords, and all of these structures may be 
bound together and to the pelvic wall, forming in some cases an irregular 
mass which skirts along the lateral wall of the pelvis beyond the reach 
of the finger. In a few cases definitely enlarged lymph-glands can be 
palpated along the pelvic wall or in the sacral fossa. Most often they 
cannot bo found, and their occiusional presence in cases of simple pros- 
tatitis renders their finding of little lUagnostic value. 

Cystoscojnf . — Instrumentation of the urethra and bladder should be 
avoided where the diagnosis is already evident and the urinary symptoms 
not severe enough to warrant intervention. In other cases catheteriza- 
tion and possibly cystoscopy may be indicated. A small, straight, rubber 
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N^laton catheter is usually the easiest instrument to pass. As stated 
above, the lateral lobes of the prostate generally show no intravesical 
enlargement. The median poition in the early cases also shows no en- 
largement, but in the. later cases a munded bar or lobe is often present. 
The bladder is involved late in the disease, and then generally as an ele- 
vation of the trigone, occasionally with ulceration and rarely an intraves- 
ical polyp. 

iWorc withdrawing the cystoscope it is important to insert a finger 
into the rectum to examine the tissues between it and the cystoscope. 
In cases of cancer a marked thickening of the suburethral portion is pres- 
ent and the beak can usually not be felt owing to a subtrigonal mass of 
infiltration. These, taken in connection with the absence of intravesical 
lobes and a strictuie of the entiie piostatic urethra, usually justify the 
diagnosis of cancer when the prostate is of stony hai*dnoss. 

Diagnosis. — For other remarks than those just made sec section 
on prostatic hypertrophy, p. 425. 

Palliative Procedures. — When the diagnosis has not been made 
early enough to warrant tlie radical operation with the liope of perma- 
nent cure, the question of palliative treatment arises. In many cases 
the urinary symptoms are not sufficiently severe to nc(;essitat(‘ any treat- 
ment of the prostate. In other ciuscs, although urination may be sorne- 
wliat difficult and painful, and a certain amount of residual urine may be 
present, the patient can get along quite well without any special treatment. 
In other cases these symptoms may be so severe as to require relief, and 
in such cases the use of the catheter can be adopted with su(*c(»ss. 
Owing to the usual absence of marked median enlargement the coudt* 
catheter is not necessary; in fact, it is often more difficult to pass than a 
straight rubl)er catheter, which is generally the best instrument for the 
purpose. The largest catheter which can be passed with comfort should 
be employed in order to keep the urethra somewhat dilated. As a rule, 
owing to the strictured condition of the urethra it is necessary to use small 
instruments, and in a few instances a stiff catheter, gum or silver, may be 
necessary. The catheter should l)e used frccpiently enough to give tlie 
patient rest at night and comfort during the day. When catheterization 
becomes extremely difficult or painful, other measures of relief will have 
to be considered. The simplest of these is suprai)ubic drainage, but 
partial perineal or suprapubic prostatectomy or the Kottini operation 
may be performed. Of these, suprapubic drainage is, its a whole, the 
simplest, and in its performance the operator should endeavor to pro- 
vide the most comfortable sinus that is possible. The suprapubic wound 
should be small, so as to hasten its healing. The bladder should be 
opened well up on the anterior wall at least two inches distant from the 
prostatic orifice, so that the end of the drainage-tul)e will not impinge upon 
the prostate and trigone of the bladder. After the operation it is well 
to close the bladder tightly around a rubber drainage-tube, which should 
be about 1.5 cm. in size and long enough to reach a Iwttle beneath the 
bed. A small gauze wick should be placed in the prevesical space 
and the suprapubic wound partially closed with interrupted sutures of 
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silver. With a very small suprapubic wound there is no objection to 
getting the patient out of bed into a wheel-chair in a few days after the 
operation. Within two weeks it is generally possible to remove the tubes 
and insert a permanent apparatus, such as that shown in Fig. 240. This 
apparatus consists of a silver plate which is fastened to the body by means 
of straps around the waist and the perineum, with a curved tube through 
which a large rectal tube can be insertetl into the bladder and held in 
place by means of a thumb-screw, thus making it possible to adjust the 
tube to the length of the sinus so that it will not impinge against the base 
of the bladder, and thus cause pain. In a short time the tube will generally 
be so tightly grasped by the walls of the sinus that very little leakage 
occurs. During the night the tubes may be coupled to a longer tube 
which leads to a bottle in a chair by the side of the bed. This recep- 
tacle should not be at a lower 
level than the bladder, else the 
bladder will become contracted 
as a result of its remaining con- 
tinuously empty from siphonage. 
During the day the stopper is re- 
moved when the desire to urinate 
comes. The patient often re- 
mains fairly comfortable with a 
bladder of normal size and 
contractility. Another form of 
drainage apparatus, described by 
Bloodgood, has been extensively 
employed with excellent results. 
In this apparatus a short rubber 
tube is fitted into the suprapubic 
fistula and drains into a rubber 
bag which surrounds its external 
orifice and lies against the ab- 
domen, to which it is attached 
by a circular band. 

The Bottini operation has been employed by the writer in seven cases 
of cancer of the prostate, and Furstenheim has published five crises from 
the practice of Freudenberg and two from the literature. A study of 
these fourteen cases shows that the Bottini operation is generally sur- 
prisingly efficacious. Voluntary urination is established at once and soon 
becomes fairly normal. In Furstenheim’s cases the good result was 
maintained for nearly a year before marked obstruction to urination came 
on again. In one of my cases the patient was free from pain and dis- 
comfort at the end of four years, although the seminal vesicles were 
markedly involved and genersJ glandular metastases were present. The 
operation does not seem to lead to carcinomatous ulceration of the urethra 
and bladder, and Furstenheim says that after expulsion of the sloughs the 
wounds are soon covered with smooth mucous membrane. 

The technic of the operation is similar to that employed in benign 
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hypertrophy. Care should be taken to see that the beak of the instru- 
ment does not slip into the urethra; a medium-sized blade should generally 
be employed; the incisions should be made with the guidance of a finger 
in the rectum and generally not more than 3 cm. in length. General 
anesthesia is not necessary and the patient is usually able to void urine at 
once. The after-treatment consists in the use of diuretics, urotropin, 
outdoor life, etc. 

The objections to the Bottini operation are the fact that it is done 
somewhat in the dark, that it is sometimes very hard to introduce the 
instrument through the carcinomatous stricture of the urethra, and that 
the mortality is not inconsiderable. The immediate results are often 
brilliant, but the obstruction is apt to recur much sooner than after a 
palliative partial perineal prostatectomy. 

Suprapubic prostatectomy or partial excision of the prostate has been 
employed nine times by seven operators. A study of the results obtained 
in these cases shows generally very little relief afforded, a rapid increase 
in the extent of the disease, and before long considerable pain and a 
wretched existence. In most cases obstruction to urination has returned 
and other means of relief had to be afforded. In a few notable instances, 
however, the palliative results have been very satisfactory. In one of my 
cases, in which the prostate with a portion of its capsule and urethra was 
completely enucleated in one piece, the patient was entirely relieved of 
urinary obstruction and lived in perfect comfort, as far as his pelvic 
organs were concerned, for three and a half years, dying of retroperi- 
toneal metastases in the region of the left kidney. 

Perineal Prostatectomy . — In 1907, after a careful study of the literature, 
Motz was able to collect eight cases of cancer of the prostate which had 
been treated by partial perineal prostatectomy. In nearly all of these 
cases the diagnosis was made after the operation. Among these there 
were only four in which the result was at all satisfactory. In two cases 
of Rafin there was slight improvement, but one patient died at the end 
of two months and the other at the end of twelve months. Pousson re- 
ported one case in which the patient was apparently cured, but he was 
followed for only nine months after the operation. The most satisfactory 
case was that of Harrison, in which the patient was entirely comfortable 
sixteen months after the operation. The others were little improved and 
died in four or five months. 

The writer has performed the operation of conservative perineal pros- 
tatectomy upon ten cases, in the first six of which the diagnosis was not 
made until after operation. In four cases, operated uix)n during the past 
two years, the disease was recognized as incurable carcinoma before opera- 
tion and a conservative prostatectomy was carried out simply to relieve 
the obstruction to urination. The results obtained have been surpris- 
good. With one exception the wound has healed as promptly 
and satisfactorily as in benign cases, and practically normal urination 
has been established. With the exception of one case all of the patients 
have lived over one year, three have lived for two years, and one is still 
alive four years after the operation. In only two cases has there been 
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a recurrence of the obstruction to urination, and in three cases the 
results are excellent two years after the operation. The operation per- 
formed in almost all of these cases has been similar to that for benign 
hypertrophy, the three lobes being removed and the urethra carefully 
preserved. These surprisingly good results have led me to employ this 
method as a palliative operation in cases too far gone for a radical opera- 
tion, and if the relief afforded is maintained, (conservative perineal pros- 
tatecctomy would seem to be preferable to either the Bottini operation, 
suprapubic drainage, or even the catheter life, where this is possible with 
comfort. 

Radical Operations. — I have been able to find but five cases in the 
literature in which a radical operation has been performed for primary 
carcinoma of the prostate. In three cases the prostate w'as completely 
excised, but the seminal vesicles and the adjacent portion of the vesical 
trigone were not removed. Death resulted in all three cases, once from 
operative shock and twice from rc(.^urrence. One of these cases is interest- 
ing because the operation was performed as far back as 1882 by IxMsrink. 
The second case was operated on in a similar manner by Czerny in 1889, 
with operative re(;overy. In 1898 Fuller performed the operation through 
a suprapubic wound, excising the prostate and a small portion of the 
anterior wall of the bladder. He found it impossible to suture the bladder 
to the membranous urethra, but after a tedious convales(*ence the su- 
prapubic wound finally healed and urine passed through the urethra. 
The patient died eleven months later from recurrenc^e. In 1891 Kiister 
performed a most extensive operation in whi(?h he freed the entire 
bladder through a suprapubic incision and then, through a perineal in- 
cision, divided the membranous urethra and the uretei’S at their ve^sical 
juncture aiid removed the bladder, the seminal vesi(*les, and the prostate 
in one piecie. The ureters were then transplanted into the rectum and 
the patient lived five days after the operation. In the following year 
Harris did almost as extensive an operation, removing the prostate and 
all but the apex of the bladder through a suprapubic in(*ision. The ure- 
ters were transplanted into the small vesi(?al cap remaining of the vertex 
of the bladder, and the immense space left after the removal of the prostate 
and bladder was allowed to heal by granulation. The patient recovered 
from the operation and lived for two months. Autopsy showed that the 
space from which the prostate and bladder had been removed was almost 
completely lined by epithelium which connected the urethra with the 
remaining portion of the bladder. The right kidney was normal, both 
ureters were patent. Numerous carcinomatous metastases were found. 

In five cases of carcinoma involving the rectum and the prostate 
several operators have attempted excision of both rectum and prostate, 
four cases died soon after the operation, but one by Demarquay, operated 
in 1873, remained well after two years. In this case, however, very little 
of the prostate was removed, as the “ urethra and ejaculatory ducts were 
respected.’’ 

At the time when the radical operation, which will be described 
further on, was employed by me in 1904 I was not aware of any of the 
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operations for carcinoma of the prostate which had been described in 
the literature. A careful study of them shows that in no case was the 
operation described by me carried out. A study of cases and of autopsies 
had convinced me that, in order to obtain a radic^al cure of carcinoma of 
the prostate, it would generally be necessary to remove not only the entire 
prostate with its capsule and urethra, but also the seminal vesicles and 
the overlying portion of the vesical trigone, owing to the fact that the 
spread of the disease is nearly always into the tissues immediately be- 
neath the trigone and around the base of the seminal vesicles, and I 
therefore decided in 1905 to carry out the following procedure: 

A Radical Oper- 
ation for Cure of 
Carcinoma of the 
Prodale . — ^Tlie pa- 
tient is placed in the 
exaggerated litho- 
tomy position, and 
an inverted V peri- 
neal incision made, 
as in the operation 
for simple hyper- 
trophy of the pros- 
tate, the successive 
steps of which are 

followed until the 

tractor has been in- 
serlctl through a 
urethrotomy wound 
of the membranous 
urethra and the pos- 
terior surface of the 
prostate has been 

exposed, largely by 

blunt dissection . If 
tliere is tlien any 

doubt in the mind Fki. 241, — After Transverse Section ok I'hetiiha. 

of the operator as 

to the malignant nature of the disease, an incision is made thi-ough the 
capsule and a section of the prostatic lobe removed for examination, 
frozen sections being made if necessary to establish the diagnosis, when 
eitlier iho simple prostatectomy operation for hypertropliy or the radical 
operation for cancer can be perfonned as the case requires. In the case 
of cancer the next step after exposing the posterior surface of the pn)state 
is to free the lateral adhesions, of the prostate and also the seminal vesicles 
as much as possible by blunt dissection; then the membranous urethra 
is divided in front of the tractor, as shown in Fig. 241. The handle of 
the tractor is then depressed markedly and the puboprostatic ligaments 
divided with scissors close up to the anterior surface of the prostate, 
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efforts being previously made to push away the anterior plexus of veins 
by blunt dissection. Fairly abundant hemorrhage usually follows, and 
should be controlled as much iis possible by clamps and then by a gauze 
pack, which should be held tightly against the posterior surface of the 
pubes and the triangular ligament by means of a letractor. 

The prostate is then drawn outward as far as possible, thus exposing 
the anterior surface of the bladder, which should be punctured, as shown 
in Fig. 242, just above the pn)stato-vesical juncture. This wound is now 
enlarged on each side l^y scissors, the line of division being close to the 
prostato-vesical juncture, until the trigone is exposed, as shown in Fig. 
243. With a scalpel a cuiwed incision is made across the trigone, thus 

leaving the upper 
angles of the tri- 
gone intact and 
l)cing careful to do 
no injury to the 
u retd's. By blunt 
dissection the 
seminal vesicles are 
then exposed, as 
shown in l<"ig. 244, 
and the vasa defer- 
entia picked up 
with a blunt hook 
and divided with 
scissors as high up 
as possible. (In 
doing this it should 
be remembered 
that the vasa defer- 
entia pass ai'ound 
the lower end of 
the uretem). The 
deeper attachments 
of the seminal ves- 

Fio. 242. — Incision into Hlaoukh Just Ahovk Prostate. iclcs am then fl*eed 

and the mass, con- 
sisting of prostate, urethra, cuff of bladder, seminal vesicles, and about 
5 cm. of vasa defei*entia, removed in one piece. Hemorrhage is again 
encountered in the last step above described, owing to the fact that 
the prestatic plexus of veins, which passes up along the side of the 
prostate on eacli side, is closely attached to the lateral border of the 
seminal vesicle, but this can easily be contrelled by ligatures or long 
clamps. The Weeding which comes from the vesical wound is easily 
contrelled by the subsequent sutui*es, which are placed so as to anas- 
tomose the bladder with the membranous urethra, and completely close 
the vesical wound. This is easily accomplished, as shown in Figs. 245 
and 246. As seen here, the anterior wall of the bladder is drawn down 
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and fastened to the stump of the membranous urethra by means of 
interrupted catgut sutums. After forming the anastomosis with the 
urethra a considerable vesical wound is left posteriorly, but is cjisily closed 
by transverse sutures. I found it best to use an occasional suture of 
silkworm-gut in order to take care of the tension which is present. The 
ends of these are left long enough t^) emerge from the wound so that they 
can be removed two or three weeks later. A retained rubber catheter, 
which should be inserted before the vesico-urethral anastomosis is made, 
is fastened to the glans penis with adhesive i)laster. After placing light 
gauze packing in the depths of the wound the levator ani muscles arc ap- 
proximated with two or three interrupted sutures of catgut so as to 
protect the rect\im 


against post-opera- 
tive ncciosis, and 
the external wound 
is almost completely 
closed with inter- 
rupted sutures of 
catgut. In some 
instances 1 found it 
difficult to place 
ligatures aixmnd 
hemostatic clamps 
which were deeply 
l)laccd, and have 
therefore not re- 
moved the clamps, 
but allowed them 
to emerge with the 
gauze packing from 
the anterior angle 
of the wound (they 
were removed 
twenty -four hours 
later). If careful 
attention has been 



Fig. 24.3. Divikkjn TiiiiioxK. 

given to the prevention of hemorrhage and an in- 


fusion has been begun early in the operation, there should be little or 


no shock. 


The management of the convalescence is much the same as after 
simple prostatectomy, an abundance of water being indicated, the patient 
up in a wheel-chair in two or three days, at the end of which time the 
gauze packing should be removed. The retained catheter had better 
remain for a week. In all of my cases there hjis been leakage of urine 
threugh the perineum, but often not until several days after the operation, 
and in all cases the perineal wound hiis finally closed without the use of a 
second retained catheter or urethral dilatation with sounds. No strictures 


have resulted, and although incontinence of urine by day has generally 
been present, this can be taken care of by means of a rubber urinal. 
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ResuUs , — While it is too early to draw positive conclusions and the 
number of cases (six) is too small, it may be stated that three cases are 
still alive and well, one two years and four months, one two years and 
three months, and one one year and ten months after the operation, and 
that one patient lived in comparative (tomfort for nine months and then 
died of somethin^]? else. One patient died of nephritis seven weeks after 
the operation, and the autopsy showed that the carcinoma had been com- 
pletely removed. The sixth case died of operative shock, and autopsy 
showed that the cancer had passed directly from the prostate into the 
peritoneum, which was extensively invaded. This could not be deter- 
mined before operation, and as the bladder and upper portion of the sem- 
inal vesicles were 
free from disease 
the radical opera- 
tion was carried 
out. It seems 
probable, in view 
of the absence of 
sho(h in the other 
five ceases, that the 
cachexia resulting 
from the extensive 
peritoneal meta- 
stases had much to 
do with the pa- 
tient’s death im- 
mediately after the 
operation. In 
conclusion, it may 
be said that in 
symptomatology 
and clinical find- 
ings cancer differs 
markedly from hy- 
pertrophy of the 
prostate. The 
presence of pain in 
urethra, perineum, or rectum, and lumbago or sciatica should lead 
to rectal examination, and if a markedly indurated prostate is found, 
cancer should be suspected if the patient is over forty years of age. 
The discovery of a stricture of the whole prostatic urethra and the 
absence of globular intravesical lobes on cystoscopic examination should 
render the diagnosis almost positive, and if the seminal vesicles are 
not involved a radical operation should be undertaken. If this is done, 
the entire prostate, (capsule, and urethra should be removed, along with 
the seminal vesicles and anterior portion of the trigone, in one piece. 
With early diagnosis many radical cures should be obtained. 

Sarcoma of the Prostate* — l‘he first case of sarcoma of the pros- 
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tate to be described was that of Stafford, who in 1839 reported a mel- 
anotic tumor of the prostate in a child five years of age. In 1858 Thomp- 
son found six cases in the literature, and in 1902 Kurckhardt was able to 
collect twenty-four cases. Proust and Vian have in 1907 collected 
thirty-four incontestable*' cases. I now add one case from my practice. 

Age , — In these thirty-five cases in which the diagnosis has been con- 
firmed by the microscope, fifteen, or 43 per cent., were under ten years of 
age, twelve, or 34 per cent., were between ten and forty-nine years of age, 
and eight, or 23 per cent., were between fifty and eighty years of age. In 
four cases the patient was less than a year old and three patients were 
between seventy 
and seventy - three 
years of age. 

Various types 
of sar(;oma have 
been present: viz., 
small cell, six; large 
cell, three; spindle 
cell, five; poly- 
morpho - (!ell , four ; 
lymph osar coma, 
two; angiosarcoma, 
two; myxosarcoma, 
three ; adenosar- 
coma, one; chon- 
drosarcoma, one ; 

‘‘rhabdomyoma," 
three; “fibroid," 
one. 1'he age of the 
patient had little to 
do with the char- 
acter of the tumor 
present, both infants 
and adults being 
found with almost 
every variety. 

As a rule, the tumor soon reached considerable size, both in infants and 
in adults, and in some cases almost completely filled the pelvis. It was 
generally oval in form, regular with slight lobulation, l)ut occasionally 
it was irregular and nodular. The consistence was variable, sometimes 
uniformly firm, sometimes elastic, sometimes so soft as to give the sensa- 
tion of fluctuation. In many c^es, however, the induration was con- 
siderable. The bladder was generally pushed upward and forward by 
the tumor, which grew backward beneath the base of the bladder. The 
mucous membrane was generally intact, but occasionally small papillo- 
matous intravesical outgrowths were present, almost always in the 
region of the trigone. Enlargement of a median or a lateral lobe pro- 
jecting into the bladder was rarely present. The rectum was usually 
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compressed, flattened, but its walls were rarely infiltrated and the mu- 
cous membrane was healthy in all cases. The urethra was almost always 
invaded and generally strictured. Occasionally intraurethral polyps 
were present. The seminal vesicles have generally been found invaded, 
but in a few cases they were not. The ureters were often pressed upon, 
thus leading to hydronephrosis. The perirectal and retroperitoneal 
tissues were often invaded, as were also the peritoneum, the intestines, 
and the pubic bones. The lymph-glands were involved in seven of the 
thirty-five cases, but metastases to various organs occurred more fre- 
quently. 

That sarcoma of the prostate is a rare disease is shown by the fact 
that only one case has been detected among the immense number of cases 
seen at the Ilopital Necker in Paris. 1 have personally had one case in 

which the diagnosis of sarcoma of the pros- 
tate was positively made by microscopic 
examination, but in ITalsted’s service there 
have been two (;ases in whicli a clini(;al 
diagnosis of sarcoma has been made. My 
patient, a man aged fifty-one, had suffered 
with pain in the lower abdomen and rectum 
for fourteen months. Urinary trouble had 
been present for about six months, but had 
only recently become marked. On rectal 
examination an immense smooth mass, which 
almost filled the jielvis, was felt. It was very 
soft and homogeneous in feel and almost 
completely obliterated the rectum. Only 40 
c.c. residual urine was present. Perineal 
prostatectomy was performed and the tumor 
found to spring from the upper portion of 
the prostate, the anterior two-thirds of which 
was apparently normal. The urethra and 
bladder were not invaded, but the latter was 
greatly elevated by the huge retrovesical 
mass. The tumor was composed of soft hemorrhagic material which 
was easily scooped out with the finger. The patient recovered and was 
able to void urine without difficulty and lived for almost a year. The 
microscojie showed a sarcoma of mixed-cell type. 

Symptomatology. — Proust has divided his study into those of early 
age, twenty-four cases, and those of advanced age, ten cases. Among 
the twenty-four cases the first symptom was usually pain, and this did 
not come on until obstruction to urination developed. Constipation was 
frequently present, but was of secondary importance. In most cases the 
disease had reached great size before any symptoms were present. Among 
those patientiS older than thirty years of age the development was slower, 
but usually caused little trouble until later. In rare cases sudden re- 
tention of urine occurred, but often there was very little obstruction to 
either urine or feces. At times, owing to its softness it is difficult to differ- 
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entiate from abscess. In the adult sarcoma of the prostate is generally 
less regular than hypertrophy, produces less lengthening of the canal, 
and is more infiltrated. The tumor is often retrourethral and retrovesi- 
cal and produces more pressure upon the rectum than simple hypertrophy. 
Sarcoma is less often accompanied by hematuria than carcinoma, which 
is usually much harder and characterized by indurated prolongations 
into the region of the seminal vesicles. In my case the consistence was 
much softer than is ever seen in simple hypertrophy , and the immense, 
smooth, globular mass could never have been mistaken for carcinoma. 

Treatment. — In young patients operations have been absolutely un- 
successful, and suprapubic cystotomy is apparently the only procedure 
of value. The i*esults of operations for sarcoma in the adult have not 
been brilliant, but several (;ases in which the patient was relieved for a 
considerable period are on i-ecord. Spanton in 1882 enucleated thn)ugh 
the perineum a very large sarcoma of the prostate, but the patient died 
on the following day. In 1894 Socin removed a tumor the size of two 
fists through the anus and rectum, without injury of the urethra or bladder. 
The rectum was then sutured. The patient showed no evidence of ro- 
currence for three yearn. Verhoogen in 1898 extirpated the prostate 
with its capsule and urethra after division of the membranous urethra. 
A persistent perineal fistula resulted and the patient died nine months 
later of a recurronce of tlie sarcoma. McGowan reported a case in 
which the patient was apparently curod,but died four years later of cancer 
of the liver. A patient of Fuller's lived eleven months. 

In my case, which was attacked through the perineum, it was impos- 
sible to perform radical excision, and I could only scoo{) the broken- 
down material within the capsule. The obstruction to urination was 
removed, but the patient died one year later. 

Owing to the fact that sarcoma of the prostate generally begins in the 
upper portion of the posterior part of the gland and rapidly involves the 
capsule and retn)vesical structures, it seems pndjable that radical meas- 
ures can never be as successful as in cancer. In some of the more benign 
types sarcoma may remain encapsulated for a time, as in Socin's case, 
and a complete extirpation through the perineum may be possible. In 
such cases the urethra may not have to be opened. The suprapubic 
route will probably not be available, owing to the retrovesical character 
of the growth. Suprapubic drainage may be necessary in some cases. 

It gives me pleasure to acknowledge the c()nsideral)le assistance in the 
preparation of this chapter which I have received fn)m Drs. John T. 
Geraghty, Charles M. Remsen, John R. Caulk, and E. A. Fletcher. 
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SURGERY OF THE PENIS AND URETHRA. 

By Okvillk Horwitz, M.D., 

PHILADELPHIA. 


ANATOMY* 

NorniJilly, the penis is a pendulous or^^an, varying in size and shape. 
It is made up of three i)arts— root, body, and head. It is covered by 
an investing sheath of skin and fascia. The integument covering the 
body of the penis is of a dark color, thin, and distensible. 

In the normal condition the skin covering the penis forms an investing 
tubular sheath — the prepuce, or foreskin. At the preputial orifice the skin 
is rcfle(;ted backward or turned under, and is now converted into mucous 
membrane. The mucous lining passes biickward to the coronal sulcus, 
into which it is inserted, covering the entire glans penis with a firmly ad- 
herent mucous membrane. In the median line, on the under surface of 
the glans, is a fold of mucous membrane known as the jreniim pra:pulii, 

"rhe corpora cavernosa form mom than one-third of the entire bulk of 
the organ, and, in conjunction wdth the corpus spongiosum, give to the 
penis the shape of a cylindric, three-sided column. The corpus spon- 
giosum is lodged in the groove on the under surface of the corpora caver- 
nosa, and runs parallel with these bodies. 

The glans penis covers the anterior rounded extremity of the corpora 
cavernosa, and expands into a cone-shaped body, at the base of which 
is the corona glandis; behind this is a deep sulcus, known as thci cervix 
or neck. Below the center of the apex is a vertical, slit-like opening — the 
meatus urinarius. 

The organ receives its blood supply from the dorsal artery of the penis; 
the artery of the corpus cavernosum; and the artery of the bulb. There 
are both a superficial and a deep dorsal vein; the latter is lodged beneath 
the fascia. 

The nerve supply is derived from the internal pudic and hypogastric 
plexus. 

The urethra is divided anatomically into three parts — ^penile, 
membranous, and prostatic; for clinical purposes it is divided into two 
— anterior and posterior. The anterior portion extends from the meatus 
to the anterior leaflet of the triangular ligament; the posterior is that 
portion beyond the ligament, and includes the membranous and pros- 
tatic urethra. The length of the urethra varies, being generally from 
eight to nine inches long. 

The differentiation of the inferior from the superior wall of the urethra 
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The lymphatic vessel on the dorsum of the penis are frequently in- 
flamed, indurated, and tortuous, and the inguinal glands also be- 
come involved. Phimosis or paraphimosis may develop. 

Treatment. — Cleanliness is best secured by immeming the organ 
frequently in six ounces of hot water to which a teaspoonful of table-salt 
is added, followed by the application of a cooling, sedative lotion, such 
as lead-water and laudanum. The patient should be kept at rest, with 
the organ elevated. Heat or cold may be of service. Cold is indicated 
in the incipient stage, but its effect should be carefully observed. Hot 
applications are indicated in nervous patients, and may be employed with 
advantage in the second stage, when the condition is one of stasis. Phi- 
mosis or paraphimosis may require surgical intervention. 

An inflammation due to suppuration or to extravasation of urine 
demands early evacuation of the pus or fluid by multiple free incisions. 

In ordinary acute inflammation rest, restricted diet, and the avoid- 
ance of constipation should be enjoined. Sexual excitement should be 
controlled by bromids, camphor, or opiates. 

Gangrene of the penis may be due to local or constitutional 
causes. Among the former are various inflammations, phlegmonous 
erysipelas, extravasation of urine, injuries of the penis, phimosis, para- 
phimosis, foreign bodies in the urethra, or strangulation due to a 
mechanic constriction. Among constitutional causes are the exan- 
themata, especially scarlatina and smallpox, and various febrile states. 

The gangrenous process may be either moist or dry, circumscribed 
or diffused. 

Symptoms. — Localized moist gangrene is usually preceded by in- 
flammatory symptoms; later the organ becomes enormously swollen and 
discolored, the skin assuming a bluish-blac.k or purple hue, with green- 
ish-black spots here and there. Vesicles form which burst. A line of 
demarcation generally forms, the necrotic area being cast off as a slough. 
A penetrating, offensive odor is present. The pulse is usually accelerated, 
and there is a slight rise of temperature. 

In the dry form of gangrene the organ becomes edematous, the gan- 
grenous process first manifesting itself by the appearance of purple 
spots. A vesicle forms that ruptures, discharging a bloody serum and 
leaving a dark, dry surface exposed. In dry gangrene due to throm- 
bosis of the iliac vein the pain is intense; when due to other causes there 
is little discomfort. Sometimes a disagreeable burning sensation is com- 
plained of, the affected part becoming black, cold, dry, and wrinkled. 

Treatment. — Every effort should be made to remove the cause. 
Phimosis demands circumcision, and paraphimosis should be relieved. 
When due to extravasation of urine, external perineal urethrotomy should 
be performed. Foreign bodies in the urethra should be removed. 

In moist gangrene the patient should be kept at rest, with the penis 
elevated. Frequent immersion of the organ in hot water is beneficial. 
Incision through the skin may be necessary for the purpose of trimming 
off the sloughing tissue. The raw surface may be swabbed with phenol, 
bathed with hydrogen dioxid, irrigated with hot bichlorid solution, 
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1 : 5000, and a moist antiseptic dressing applied. If the anterior urethra 
is involved, perineal drainage should be established. 

Dry gangrene involving only the prepuce demands circumcision. 
When the body of the organ is affected, the formation of the line of de- 
marcation should be awaited before amputating. Opium should be 
administered to relieve pain and quiet sexual excitement. 

Hypertrophy of the Penis. — Hypertrophy of the entire organ 
is extremely rare, and occurs generally as a sequel to a chronic in- 
flammation of the lymphatic vessels of the penis or of the inguinal glands. 
It may be localized or general. 

In the localized form the structures usually affected are the 

prepuce and the neigh- 
bo ring integument, 
which become thick- 
ened and dense. There 
is no i)ain or discom- 
fort. 

A genmd hyper- 
trophy may follow the 
localized variety, and 
inflammation of the 
lymphatics of the 
penis, accompanied by 
suppuration of the 
inguinal glands, may 
ensue. 

Treatment. — In 

the localized variety 
frequent immersions 
in hot water and 
small doses of mer- 
cury bichlorid given in conjunction with sodium iodid are useful. Stric- 
ture requires dilatation or division. In the general form treatment is 
useless. 



CONTUSIONS, WOUNDS, AND INJURIES OF THE PENIS. 

These may vary from a trivial abrasion to complete destruction or 
even ablation of the entire organ. 

Contusions. — ^These are usually caused by direct injury or by 
pressure. 

The symptoms, when the injury has been slight, consist of numbness, 
pain, and swelling; when severe, swelling and discoloration appear early 
and are diffuse. The prepuce generally becomes enormously distended, 
giving rise to phimosis and painful erections. 

Treatment. — In slight contusions no treatment is required. In 
severe cases, or in debilitated or elderly patients, hot applications are 
preferable to cold. When there is evidence that extravasation of blood 
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is taking place and cannot be controlled by ordinary means, the contused 
area must be incised, clots removed, bleeding vessels ligated, and the 
wound packed with iodoform gauze. Edema of the prepuce may be so 
great as to require multiple punctures through the integument. 

Wounds of the Penis. — As a rule, all wounds of the penis except 
contusions are accompanied l)y severe hemorrhage and recurring erec- 
tions. When the wound involves the fibrous sheath of the organ, the 
erectile tissue, the urethra, or important blood-vessels, permanent in- 
terfei'ence with erection may ensue. 

Wounds of the penis, even when severe, do not thi-eaten life. In 
many cases, however, as the result of the sexual disability, the character 
and disposition of the individual undergo a complete change, the sub- 
ject becoming morose and sullen; some develop melancholia with sui- 
cidal tendencies. 

Incised Wounds. — ^These are generally inflicted for criminal purj)oses 
or by the insane. 

Lacerated and Contused Wounds. —These are generally serious, 
and may be followed by deformity and intei-ferencc with erection. 

The primary hemorrhage is usually slight. Edema and discoloration 
are generally present. There are frequent erections, and if infection 
occurs, pain bccoines more intense, and sloughing of the tissues may 
follow. 

Punctured wounds are rarely seen, and are usually inflicted by 
some sharp instrument or by animals. 

Stab wounds have occasionally been obseiwed. 

Gunshot Wounds. — A gunshot wound involving the penis is usually 
associated with injury to other organs. The ball may penetrate and 
lodge in the organ, or perforation may take place. A shot wound that 
involves the urethra is a grave injury, as extravasation of urine, with its 
disastrous consequences, is sure to take place. As a rule, there is con- 
siderable edema, causing either a i)himosis or a paraphimosis. Primary 
hemorrhage is usually slight, but considerable extravasation of blood 
into the connective tissue occum, and secondary hemorrhage is the rule. 
If the wound becomes infected, there is sloughing. Severe shock is not 
infrequent. 

Treatment. — ^The indications arc to arrest hemorrhage, render the 
wound jiseptic, remove foreign bodies, approximate the edges, control 
erections, and overcome interference with urination. A catheter should be 
inserted in every case, even if the urethra has not been injured, as not 
infrequently the subsequent swelling gives rise to retention of urine. 
When the urethra is lacerated or ruptured, an external perineal Ure- 
throtomy should be performed. In gunshot wounds, if the bullet is em- 
bedded subcutaneously, it should be extracted. If it has passed through 
the organ, the track of the bullet should be irrigated with a weak bi- 
chlorid solution and hydrogen dioxid injected; this should then be washed 
away with normal salt solution. Should the disorganized tissue slough, 
the wound should be laid open and allowed to granulate. Amputation 
is contraindicated, even in apparently hopeless cases, for the vascularity 
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of the organ is so great, and the firm fibrous sheath sci’ves as so excellent 
a medium for approximation, that most gratifying and unexpected re- 
sults will frequently be obtained as the result of conservative surgery. 

Injuries of the Penis. — A tear or rupture of the frentun is 
usually inflicted during sexual intercourse, and is generally accompanied 
by a sensation as of something giving way; there is sharji pain; erection 
suddenly subsides, and free hemorrhage usually follows. 

Treatment consists in applying a catgut ligature to the bleeding 
vessel as soon as possible. When the artery cannot be isolated, the 
bleeding point should be seized with hemostatic forceps and a ligature 
applied that will include the tissue surrounding the vessel. 

Laceration of the Sheath of the Corpora Cavernosa (Fracture). — 
This injury is usually confined to the cavernous bodies, and is generally 
unilateral; the sheath of the corpus spongiosum may, however, also be 
implicated. The accident can occur only when the organ is erect. 

Syfnptoms . — When damage to the erectile tissue has been slight, as 
in attempts to straighten the curve of chordee, there will be pain, instant 
subsidence of the erection, with gradual development of edema and 
discoloration, the penis inclining slightly toward the injured side. Such 
cases usually recover without developing complications. In extensive 
rupture there is a sensation as of something suddenly giving way, and 
the penis is deflected toward the injured side. If the laceration in- 
volves the sheath on both sides of the cavernous bodies, the portion of 
the organ beyond the seat of rupture is preternaturally movable. An 
intense sickening pain and syncope may supervene. The organ becomes 
enormously swollen and discolored. lilood is rapidly diffused over ad- 
jacent structures, and hematoma may form. Rupture of the urethra is a 
serious complication; death may follow as the result of pyemia, asso- 
ciated with gangrene, due to extravasation of urine. 

Prognosis regarding life is favorable, but the sexual function is fre- 
quently permanently impaired. 

Treaiment in mild cases includes elevation of the penis, the applica- 
tion of a cold evaporating lotion, and the administration of purgatives 
and anaphrodisiacs. In severe cases prompt operative interference is 
demanded. A free incision should be made down to the seat of the in- 
jury, clots removed, bleeding vessels ligated, and the wound rendered 
aseptic; the deep structures should be approximated by buried catgut 
sutures, and the cutaneous surfaces brought together by interrupted 
silkworm-gut sutures. A moist antiseptic dressing should be applied. 
If the urethra is involved, the same measures should be employed as in 
extravasation of urine due to rupture of the urethra. 

Dislocation of the penis is a rare injury, usually produced by 
traumatism inflicted upon the anterior portion of the organ while flaccid. 
The penis may be forced into the scrotum, perineum, groin, or abdomen. 
Occasionally the dislocation has given rise to rupture of the urethra with 
extravasation of urine. The subject is often unaware that a serious 
accident has happened until hemorrhage, difficulty in micturition, or 
retention of urine occur. The organ presents a shrunken appearance, 
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the cutaneous sheath containing a mass of clotted blood. Difficulty in 
urination is usually an early symptom. 

Treatment , — If the case is seen early, an attempt should be made to 
make the penis retrace the route it took when luxation occurred. When 
extravasation of urine has taken place, external perineal urethrotomy 
should be performed at once. 

Strangulation of the penis occurs as the result of a constric- 
tion of a portion of the shaft of the penis by an encircling bit of string 
or tape, an elastic band, or a ring. If the circulation is entirely cut off, 
gangrene will follow. 

The symptoms appear immediately after strangulation is complete. 
Ulceration occurs, and the constricting band becomes deeply embedded. 
When the circulation is completely occluded, the penis immediately be- 
comes enormously swollen, tense, and cold, the skin assuming a shiny ap- 
pearance. Difficult urination is present from the onset, and retention 
soon follows. If relief is not prompt, rupture of the urethra or gangrene 
may develop. 

Treatment consists in removing the constricting object as soon as 
possible. If extravasation of urine has occurred, perineal drainage must 
be instituted. 

Aneurism of the cavernous bodies or dorsal artery of the penis is 

extremely rare. A case is recorded by Malgaigne in which the condition 
developed as the result of a punctured wound. 

A rupture of the superficial veins of the penis occasionally occiu’s 
as the rasult of a fall or a l)low. There are slight swelling and discolora- 
tion, and hematoma may develop, demanding operative measures. 


MORBID CONDITIONS OF THE PREPUCE AND PENIS* 

Phimosis. — This condition may be either congenital or acquired. 
The prepuce completely covers the glans penis, the orifice being so con- 
tracted that retraction is either impossible or accomplished only with 
difficulty and pain. If restoration is not prompt, paraphimosis may 
develop. 

Symptoms. — In congenital phimosis there is difficult urination, the 
bladder being emptied only after considerable straining. If the ob- 
struction is not relieved, congestion of the urethra and bladder follows, 
and urethritis and cystitis develop. There are pain and an urgent desire 
to urinate. The urine is cloudy, due to the presence of pus, and in poorly 
nourished children it contains an excess of either urates or phosphates. 
Retention may occur, but incontinence is more common. The symptoms 
closely simulate those of vesical calculi. In long-standing cases of urinary 
obstruction the condition is frequently complicated by the formation of 
vesical calculi. It should, therefore, be a routine method of treatment, 
in phimotic cases, to explore the bladder immediately after circumcision 
has been performed. In these cases, in addition to the symptoms of 
irritable bladder, the child manifests a tendency to pull at the prepuce; 
tenesmus, priapism, and prolapse of the anus are also present. 
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A pin-point-sized opening of the prepuce is attended with dribbling of 

urine, the retained urine in the 
preputial sac ultimately giving 
rise to balanitis. 

A tight and adherent prepuce 
retards the development of the 
glans, and may gi\ o rise later to 
the development of balanitis, 
with adhesion of the prepuce to 
the glans penis, thickening and 
hypertrophy of the foreskin, 
leading, in children, to sexual 
excitement and a tendency to 
masturbate. In later life it is 
known to be a strong predis- 
posing factor to the develop- 
ment of epithelioma, and is a 
serious complication in vcnei’eal 
infection. 

The acquired form of phimo- 
sis is quite common, and is due to inflammatory changes brought about 
by balanoposthitis, elephantiasis, hypertrophy from chronic lymphangitis, 
venereal infections, and other chronic 
inflammatory processes. The con- 
dition often disappears after the in- 
flammatory process has subsided. 

A permanent phimosis of the ac- 
quired variety exhibits but little re- 
dundancy, but shows a marked con- 
traction of the preputial ring, which 
is fibrous in character. 

The treatment for phimosis is 
operative (see p. 487). 

Paraphimosis.— This is a more 
serious condition than phimosis. It 
may be described lus a strangulation 
occurring behind the corona glandis, 
caused by retraction of a prepuce 
having a constricted orifice. The 
condition may be acute, subacute, 
or chronic. When it occurs inde- 
pendently of inflammatory disease 
of the organ, it is said to be ‘^ac- 
cidental.'^ 

The symptoms of ihoamle and subacute varieties differ only in degrees 
of severity. The earliest symptom is swelling of the folds of the prepuce 
behind the glans penis. These bands may reach an enormous size. 
They take on an angry red color, and, if the constriction remains unre- 



Fig. 260. — Reduction of Pabaphimosib. 
First Method (Fowler). 



Fk;. 249.'— Paraphimosis (Fowler). 

1 , The coronary sulcns; 2. edematous and brawny 
collar of mucous membrane; 8, deep furrow the 
actual seat of constriction; 4, ridge of swollen skin; 
5, scrotum. 
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lieved, may become black. The skin of the entire organ becomes ede- 
matous, and the penis assumes a bizarre appearance. Pain is intense. 
A tight constriction that is allowed to go um-elieved may cause gangrene; 
more commonly, ulceration of the constricting bands takes place, re- 
lieving the obstruction to circulation and resulting in cure. 

A chnmic paraphimosis usually follows an acute condition in which the 
symptoms were mild. According to Jacobson, it may develop spon- 
taneously, without producing any discomfort. The penis I’cmains 
hypertrophied and misshapen. 

Treatment consists in prompt reduction by manipulation; if this 
fails, division of the constricting band is indicated (see p. 488). 

Priapism. — In this condition the penis is continually in a state of 
either semi- or complete erection, sexual excitement and desire being 
absent. In the incomplete form there is marked turgcsccncc, the body of 
the organ being i)artially distended and the glans remaining soft and 
flaccid. There is but slight dis- 
comfort. In the complete variety 
the organ is erect, firm, and pain- 
ful. 

The condition may develop 
suddenly, without assignable 
cause; more commonly it is due 
to an innainmatory process affect- 
ing the l)ody of the penis or the 
urethra. It may be symptomatic 
of injury or disease of a distant 
structure of the l)ody, and may 
follow various operative i)roccd- 
urcs. In children it results from 
an adherent prc]nice, vesical cal- 
culi, or ascarides. 

The severity of the symptoms 
is dependent upon the exciting 
cause and the form of the erection. The most distressing symptoms ac- 
company rupture of the erectile tissues, with extravasation of blood into 
the cavernous envelop. Pain is proportionate to the amount of rigidity. 
There is difficulty in micturition, and occiisionally retention occura. 
Catheterism is often accomplished only with difficulty. The penis 
may assume the upright position, coming in (contact with the pubes, 
or it may bo bent at an angle. When the symptoms subside, the penis 
I)resents a shriveled appearance, and complete erection is impossible. 
Permanent impotence may follow. Phlebitis, thrombosis, gangrene, 
cellulitis, or abscess may complicate the condition and terminate in 
death. 

The treatment in the temporary intermittent form consists in re- 
moving the source of irritation. When it results reflexly from operative 
procedures, rest, purgatives, and large doses of sodium bromid should, 
be prescribed, ilorphin, the bromids, chloral, and belladonna are the 

VOL. IV — .31 



Fkj. 251. — Hk.di’ction of Carapiumohih. 
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only remedies that are useful. A eokl moist sedative dressinji; should be 
kept constantly applied. Retention of urine calls for catheterism. 

When due to extravasation of blood, free incision will g;ive prompt 
relief and may effect a cure. In chronic cases early operation affoids 
most gratifying rcsiilts. A small incision is matle into the most turgid 
portion of the organ, at scat of pain, or into the nodular masses, when 
these exist. 

Fibrous Sclerosis of the Cavernous Bodies and Corpus 
Spongiosum. — This condition is due to the tlcvelopmcnt of fibrous 
masses on the sheath, septum, or erectile tissue of the coipora cavernosa 
or coi7)us spongiosum. The most common form of this affection arises 
insidiously, without any apparent cause. 

Any portion of the cavernous body may be involved. The masses 
may be unilateral, bilateral, or multiple. Tsually there is a single 
growth, situated near the dorsum of the penis. The nodular mass de- 



Fuj. 252 . — Horn of Pknis (Deirmniuay). 


velops slowly, and ultimately terminates in distortion and deformity of 
the organ, which, during erection, tends to curve toward the abdomen or 
to bend at right angles or in the direction of the affected side. The dis- 
comfort thus produced is the only symptom, although ])ain is occasionally 
present in the incipient stage, or in long-standing cases when turgescence 
occurs. In chronic ctiscs organic impotence develops. It usually ap- 
pears between the ages of forty-five and sixty, and is not so rare as is 
generally supposed. 

The prognosis is discouraging, no form of treatment having been 
followed by beneficial results. The sexual disability occasionally gives 
rise to melancholia, and the character or disposition may undergo marked 
change. 

Fibrous and Osseous Transformation of the Penis.— This con- 
dition is extremely rare, and little is knoAvn regarding its pathology. 
The bony patches may be single or multiple, and vary in size, seldom 
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becoming larger than a dime. When the growth develops in the erectile 
tissues, it may be superficial or deep. 

Treatment. — This affection is incurable, and operative measui*c.s 
have been unsuccessful. 

Horny Growths of the Penis. — These growths are rare, and of 
interest to the surgeon from the fact that they interfere with coition and 
that the base of the growth shows a tendency to undergo cpitheliomatous 
degeneration. They occui* as the re- 
sult of prolonged irritation, or as sequels 
to papillomatous growths. Their pres- 
ence gives rise to no pain. 

Treatment consists of early and 
complete excision. 

Curvature of the Penis.— This 
may be either congenital or accjiiired. 

A rare deformity, described as toi*- 
sion, is occasionally observed. Marked 
curvature of the penis is usually asso- 
ciated with other developmental de- 
fects, such as congenital shortness of 
the corpus spongiosum, epispadias, or 
hypospadias. Where the deformity is 
marked, an attempt should be made to 
relieve it bv means of a plastic operation 
(sec p. 18<)). 

Abnormalities of the Penis.— 

Webbed penis, or penis palmd, is a 

rare congenital dcfoiniity. The penis 
may be ])artially attached on its inferior 
surface to the scrotum; the body of the 
organ may I)e completely retained in 
the cutaneous covering surrounding the 
testicles, the glans alone ])rotruding; 
the ])enis is generally stunted or poorly 
developed, and, finally, a hyiK)spadias 
or a coipiis spongiosum that is shorter ‘ 
than the corpora cavernosa may be re- 
sponsible for the incurvation. 2:,.-?. t riiMs; Tni^k- 

Treatmmt-- In favorable cases the j KSTiri.i: 

, ^ , , Kemalc .showing by bre.^st, ])el- 

organ can l)c liberated, some supple- mI thiRhs, ami faisetti) voioe. 

mentary plastic work usually teing 

necessary. If the organ is riuliinentary or there is complete hypospa(lia.s 
or congenital shortening of the corpus spongiosum, hut little can he done. 

Rudimentary Penis (Micropenis).— This abnormality is said to 
exist when the organ is less than two inches in length. It is generally 
associated with other abnormalities of the sexual organs, but may occur 
in those who are otherwise well developed. Cryptorchidism is a fre<iuent 
complication. A penis that has remained in an infantile condition until 
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adolescence is likely to remain undeveloped threughout life. A reversion 
fnim the male type is occasionally seen, manifesting itself in unusual 
breast development, absence of hair on lx)dy or face, and a soft, 
effeminate voice. 

Treatment . — A penis that is unusually small at birth requires no 
treatment: development generally takes place at the time of puberty. 
In young adults the organ may attain normal proportions when physical 
activity is established. 

Various foiins of apparatus have l)cen devised for developing the 



Fig. 254. — Hypektiiophy of the Penis with Multiple Papilloma. 


organ, and although in several instances gratifying results were ob- 
tained, in others no benefit followed their use. 

Megalopenis. — Occasionally the penis is so large as to prevent coitus 
and l)e a source of annoyance and discomfort to its possessor. 

There is no treatment for this condition. 

Double Penis. — Cases of double penis have occasionally been re- 
ported. The records show that urine can be discharged from either 
organ, and that both can be employed in coitus. 

Tumors of the Penis. — ^Tumors of the penis differ in no essential 
way from similar growths in other portions of the body. They may be 
either benign or malignant. Those most frequently encountered are 
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papilloma and carcinoma. A few cases of lipoma, adenoma, angeioma, 
chondroma, and osteoma have been reported. 

Papillomata, or warts, are more frequently seen on the external 
genitals of the male than on those of the female. The soft moist variety 
is the form most usually encountered in children and young adults. 
The tendency to their development decreases after middle life. When 
they occur in the aged, they are generally of the dry, hard variety, and 
are extremely likely to undergo malignant changes, resulting in the de- 
velopment of a jyapUlomatous carcinoma. 

Papillomata may be single or multiple in number, the latter being 
the most common. The tumors may be sessile or pedunculated. When 
associated with a phimosis, 
they may assume enormous 
proportions, finally causing 
a perforation of the prepuce 
with protrusion of the glans. 

Treatment. — Cleanliness 
is absolutely essential. In 
recent small growths lactic 
acid is almost a specific. 

The tip of each wart should 
be touched with the acid 
once daily. In all other 
cases excision should be 
performed after the manner 
described on p. 489. 

Elephantiasis of the 
penis has been fully con- 
sidered in another chapter 
(Vol. 11, p. 595). 

Sarcoma. — This is the 
most serious of the tumors 
involving the penis. Un- 
fortunately, the condition 
hfis made considerable pro- 
gress before its true nature 
is suspected. It may occur either primarily or secondarily, the former 
being the most common. 

The tumor usually originates in the erectile tissue, grows with great 
rapidity, and may reach the size of a fetal head. The surrounding 
structures rapidly become involved. In about one-half the cases the 
inguinal glands are affected. The mass finally f ungates, and ulceration 
with hemorrhage occurs. Pain is intense, and frequent erections add 
to the distress of the patient; in the later stage, priapism is not unusual. 

Death occurs in from ten months to two years. 

The prognosis is dependent on an early recognition and on prompt 
surgical intervention. 

Treatment is operative, and consists of amputation or complete ex- 
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tirpation of the organ. In inoperable cases palliative measures must be 
resorted to. 

Carcinoma. — A few cases of medullary carcinoma have been re- 
ported, developing in young adults, usually Jis the result of injury. 
Scirrhus is one of the rarest, and epithelioma one of the commonest, forms 
of malignant tumom involving the organ. 

Among the predisposing causes may be mentioned want of cleanli- 
ness; chronic posthobalanitis ; neglected papillomatous growths; phi- 
mosis, especially in men of advanced years. Not infrequently epithe- 
lioma has developed as the result of traumatism; it may also originate 



Fia. 256 . — Inopkraiilk Carcinoma of thk Pknib. Duration Six Months, Showinc; Unusual 

Malionancy. 


in an old cicatrix left by a chancre or a chancroid, and at the site of healed 
syphilitic iilcern. 

It usually appeal’s first upon the epithelial reflection of the prepuce, 
in a sebaceous gland, or on the doi-sal aspect of the glans, about the 
corona. It has a tendency to remain localized for some time before at- 
tacking the body of the organ. The “ precancerous stage, in which a 
chronic inflammatory process rebellious to treatment exists, may peisist 
for from a few weeks to two years before typical symptoms of malig- 
nancy present themselves. The growth usually develops superficially, 
but may arise in the deeper structures of the organ. The lesion is indo- 
lent, tends to persist, and does not yield to treatment. 

The symptoms of carcinoma vary in different cases according to the 
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age of the patient, the nature of the exciting cause, and the existence of 
complications. 

A secondary carcinomatous growth, developing in the lymphatics and 
involving the cavernous bodies, is sometimes encountered, originating 
from a primary epithelial carcinoma of the distal extremity of the organ 
(Fig. 256). Such tumors have a tendency to burst through the cutaneous 
sheath and appear as large cancerous masses. 

A positive diagnosis (*annot be reached without a microscopic ex- 
amination. As a rule, the glands of both groins are diseased at the time 
the i)atient comes under the surgeon’s care. Constitutional effects mani- 
fest themselves at various times during the course of the affection, but not 
unusually the physical condition remains excellent even in the advanced 
stage of the disease. 

The 'f/rognosis depends on early recognition of the character of the 
affection and on prompt surgical interferencfe. 

Treatment consists in early radical ojjeration. When the glands 
alone are affected, I make it a rule to amputate at al)out the middle of 
the organ. If the cavernous bodies have become infiltrated, extirpation 
should be perfi)rmcd. Any associated enlarged glands should be ex- 
tirpated. (For the technic, of these operations see p. 490.) 


OPERATIONS UPON THE PENIS. 

Circumcision. — The instmmcnts required are four hemostatic for- 
ceps; a sharp-toothe(l dissecting forceps; circumcision forceps; straight, 
blunt-pointed scissors and scissors with curved blades; a small straight 
needle threaded with a long strand of fine gut, 
and four fine catgut ligatures. 

The field of oi)eration is rendered sterile. 

The prepu(!e is grasped, by means of a pair of 
catch for(!eps, directly in the median line, on the 
upper and lower margin of the mucocutaneous 
junction. 

The tissues are put on the stretch and drawn 
forward as far iis required, and the cinrumcision 
forceps adjusted. When the blades of the for- 
ceps are closed on the foreskin, they should be 
parallel to the line made by the corona glandis, 
when they will be in a position oblique to the 
axis of the penis. The foreskin is next dis- 
sected away by means of scissors, just above 

and close to the blades of the circumcision forceps; the latter are then 
removed. It will now be found that the glans is covered by the mucous 
layer, which is divided in the median line, throughout its entire length, 
with scissors. The flap of mucous membrane on each side of the glans 
should be seized at the upper and lower angle by an assistant with 
hemostatic forceps, and then trimmed away by the surgeon. At least one- 
eighth of an inch should be left for the application of sutures. Bleeding 
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vessels should be ligated, and skin and mucous membrane approximated 
by means of interrupted catgut sutures. A dressing should be applied, 
consisting of a narrow strip of sterilized gauze folded upon itself three 
times to make slight pressure. Only the suture line is covered^ the meatus 
being left exposed. The dressing should be kept constantly saturated 



Fig. 258. — Cikgijmc'Isiok. Prii:puck Drawn For- 
WARii; Application of ("ircumcision For- 
CKP8 Parallel to the Corona Glanrih. 



J)ORSUM. 


with lead-water and laudanum, and should not be changed for twenty- 
four hours. 

Operation for Paraphimosis. — If soon soon after the accident, 
the parts can usually Ixj restored to their normal position by taxis. If 
there is much distention from ctTusion of semm, the latter should first 



Fio. 260 . — Circumcision. Divided Mucous 
Membrane Drawn Forward and 
Trimmed away Parallel to the Curve 
OF THE Corona. 


Ix) evacuated by making small punc- 
tures in the integument. The sur- 
geon grasps the organ with the left 
hand and supports it firmly, while 



Fig. 26 1 . — Circumcihion. (Completion of OpeRi* 
ation; Application of Sutures, 


with the thumb and first two fingers of the right hand he squeezes out as 
much blood as possible from the head of the penis; with the hand holding 
the organ he attempts to push the prepuce back into place. If restora- 
tion cannot be effected, the constricting band should be divided with a 
curved bistoury on the (iorsum in the median line. In long-standing cases 
it will be found impossible to restore the prepuce to its normal position. 
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Operation for Incurvation of the Penis.— When an incurvation 
is due to some constricting band affecting the cavernous bodies, the 
operation suggested by rhysi(;k may be employed. An incision one 
inch in length is made in the median line, beginning just back of the glans, 
dividing the structures down to the fibrous sheath of the corpus spon- 
giosum. A wedge-shaped portion of the cavernous tissue is excised just 
a few lines behind the head of the penis. The V-shaped incision extends 
down to the corpus spongiosum. The amount of erectile tissue should be 
just sufficient to overcome the deformity. Bleeding vessels should be 
ligated and the cut edges of the fibrous sheath of the corpora cavernosa 
approximated by buried catgut sutures, after which the wound in the 
skin should be closed and a moist cold antiseptic dressing applied. 

For the relief of a downward deformity associated with a hypospadias 
Duplay advocates making one or more transverse incisions upon the 



Fiii. 262 , — Division of the Constricting Ring in Paraphimosis. 


under surface of the penis, completely dividing the constricting bands, 
incising the corpora cavernosa deeply if necessary. The two extremities 
of the wound are united first by means of fine silk sutures, after which the 
edges are approximated in the usual manner, the suture line being placed 
longitudinally. 

Excision of Extensive Papilloma of the Penis.— If phimosis 
exists, circumcision or division of the prepuce on the dorsal aspect 
in the median line must fiist be performed. A rubber band is fastened 
securely around the base of the penis, to control hemorrhage. The 
surgeon grasps the penis firmly in the left hand, an assistant holding the 
glans with a pair of (;atch forceps; by means of the scissors with curved 
blades one mass after another is rapidly excised, the incision being made 
as low down on the base of the tumor as possible. The entire cut surface 
is touched with the dull red cautery, and the wound dressed with iodo- 
form gauze so applied as not to cover the meatus. 
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Ligation of the Dorsal Artery or Vein of the Penis.— The dorsal 
artery may require ligation because of injury or disease, and for 
the relief of a form of impotence caused by too rapid return of the 
venous blood. When attempting to ligate the artery care must be ob- 
served not to injure the vein or nerve; when a ligature is to be passed 
around the vein, the artery should l)e shielded. A median incision three- 
quarters of an inch in length is made two inches in front of the pubic 
bone. After dividing the skin and sutx^rficial fascia the superficial dorsal 
vein is exposed, and must be carefully pushed aside to avoid injury. The 
groove of the corpora cavernosa is sought, and the layer of fascia cover- 




Fig. 2f>3. — Amput.\tion of tiif. Pf.nis. 
Futtinig penis on stretch and application of 
tourniquet: a, Line of incision. 


Fig. 264. — Amputation of the Penis. 

Circular incision of skin and fascia of 
penis with formation of flap: a, Point of in- 
cision through the corpora cavernosa ; b, point 
of incision th rough the corpus spongiosum. 


ing it is carefully divided with the grooved director, when the arterj^ ac- 
companied by the vein and nerve, will be exposed and may be ligated. 

Amputation. — The galvanocautery has now, fortunately, fallen into 
disuse. There are two recognized methods of amputation, the one 
by an anterior and posterior, and the other by a circular flap operation. 
Of these, the latter is to be preferred. A metal bougie is inserted into 
the urethra. If a phimosis exists, the prepuce should first be laid open, 
in order that the tumor may be inspected and the diagnosis verified. The 
glans penis is now caught with catch forcej)S and pulled forward, being 
then passed to the assistant who holds the bougie. With a sweep of the 
knife a circular incision is made well back of the diseased tissue, com- 
pletely encompassing the organ, and dividing the skin down to the fibrous 
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structure of the cavernous bodies. The skin-flap is then dissected back 
until it is of sufficient length to form a comfortable, roomy covering 
for the stump. The corpora cavernosa are next divided down to the 
corpus spongiosum, after which the urethra is dissected free from its 
attachment to the organ for a distance of at least a quarter of an inch in 
advance of the |K)int at which the cavernous bodies were severed, care 
being taken not to injure the canal, after which the spongy body contain- 
ing the urethra is divided, which will result in the (forpus spongiosum 
being slightly longer than the stumps of the corpora cavernosa. 

The dorsal artery and veins are ligated and the tourniquet is removed; 
a gush of blood from the erectile tissue generally follows, but, as a rule, 
the bleeding ceases almost immediately. Occasionally the cavernous 
arteries will require ligation. The urethra is now divided for at least one- 
quarter of an inch on the floor of the canal. The skin is pulled over the 
end of the stump, and two interrupted sutures are applied, one at each 



Fio. 265. — ^Amputation op thk Pknis. Fio. 266 --Amputation of thk Pkmb. 

Division of corpora cavernosa with dissection of Completion of oiierution. 

urethm; sliowinK <rivision of the urethra (a) on the 
floor with formation of a fan-sliaped flap. 


comer. The urethra is next sutured to the margin of the skin, so that 
when the operation is completed, the urethral opening is spread out and 
has a large roomy orifice. A soft-mbber catheter is inserted, and con- 
tinuous drainage established until union takes place. 

Extirpation of the Penis. — If there is glandular involvement, the 
glands are first removed, after the following manner, suggested by 
Curtis. An incision is begun on one side, parallel to Poupart's ligament, 
and continued across the pubic bone to the groin of the opposite side. 
An upper and a lower skin-flap are dissected a little distance beyond the 
diseased glands. The incision is then carried downward until the fascia 
of the external oblique is reached, after which the entire mass of fat and 
glands is dissected free from the abdominal fascia until Poupart’s liga- 
ment is reached. The same procedure is instituted below as was carried 
out above. Beginning below the mass and working upward, the fat and 
glands are dissected free from Scarpa’s space. The upper and lower dis- 
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sections are continued until they meet at Poupart’s ligament. The 
opposite groin having been treated in a similar manner, the surgeon pro- 



Fi(}. 267. — Extirpation ofthk Penib, Show- 
iNci CiuoiJLAR Incision op Skin and Fas- 
cia AROUND THE liODY OF THE PKNIS AT 

THE Penoscrotal Junction. 




Fio. 268. —Extirpation of the Penis. In- 
cision Separating the Testicles. 



Pig. 269. — Extirpation of the Penis. The 
Testicles Separated. 


Fio. 270. — Extirpation of the Penis, Show- 
ing Dissection of Urethra. 


ceeds to extirpate the organ. The patient is placed in the perineal lithot- 
omy position. A steel bougie is inserted into the urethra. An incision 




Fig. 271. — ExTiRr.vnoN of thk Pi:ni8. Di- 
vision OF Sl'SPKNSOItV LiOAMKXT AND 
Kxi*osi:ui<: OFTiiK riiGRAT. Attaciimknth 
TO Tine Pubic Bonk. 


Fio. 272. - Extirpation of tii k Pknih. Com- 
PLKTK Extirpation with Ubktiiiia 
P uLLKi) Down and Dividkd on the Roof 
TO Make a Fan-hhapf,i> Fdap, ' 


taininfj; a testicle, which is held aside until the corpus sponj];iosum is 
freely exposed at the bottom of the wound. The corpus spouj^iosum is 
next dissected free from its attachment to the cavernous Ixxlies. The 


urethra is freed, if necessary, as 
far back as the anterior leaflet 
of the triangular ligament. The 
bougie is removed, and the 
urethra cut across and placed 
to one side until the succeeding 
steps of the operation are com- 
pleted. A circular incision that 
completely surrounds the root 
of the penis and divides the 
skin down to the fibrous sheath 
of the penis is now made. 

The skin-flap is pushed back 
toward the pubes, the suspen- 
sory ligament divided, and the 
cavernous bodies detached until 



only those of the crura remain, 273. — extirpation of the Penu. Operation 

which are severed in turn. This completed. 


procedure may be rendered 

bloodless by employing the angiotribe devised by Downes. All bleeding 
vessels being controlled, the detached penis, together with the mass of 
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fat and glands that is still attached to the organ by a pedicle consisting 
of fat and lymphatic vessels, is removed en masse. The skin wound is 
closed by interrupted silkworm-gut sutures. The urethra is split on its 
under surface for at least half an inch, and fastened to the skin surface 
as far anteriorly as possible. A soft-rubber catheter is inserted and 
allowed to remain until the sutures are removed on the seventh day. A 
light antiseptic dressing is applied. 


SURGERY OF THE URETHRA. 

URETHROSCOPY. 

The direct visual examination of the urethra is accomplished with the 
aid of the urethroscope. One of the most satisfactory of the various 
forms of this instrument that have been devised is that equipped with 
Ivoch’s tube, whic^h is so arranged as to admit the light and at the same 
time permit the application of medicaments to any portion of the urethra. 

A most satisfactory and useful form of endoscopic? tube for examining 
the posterior portion of the urethra Inxs been perfected by Swinburne; 
it permits inflammatory changes in the membranous and prostatic portions 
to be easily seen. The Marks instrument is useful in those (;ases in which 
the urethra is to be distended with air before the examination is made. 
The endoscope exi)oses to view only a small portion of mucous mem- 
brane, whicl\ appears at the terminal orifice of the tube; by moving the 
tube forward and backward, however, the entire canal, from the beginning 
of the posterior urethra to the meatus, may be inspected. 

Endoscopic tubes are provided with obturators that close the orifice 
at the end -of the instrument, thus facilitating the introduction of the 
tube into the urethra. The surgeon who desires to acquire skill in the 
use of the endoscope must first familiarize himself with the picture of 
the nonnal urethra as seen through the instrument. With the aid of the 
urethros(*OiX5 the surgeon is enabled to diagnose and treat locally chronic; 
inflammatory lesions of the urethra and proc*esses involving the lacunae of 
Morgagni or Littr6’s glands; by its aid, also, he can remove polypi, 
calculi, and foreign bodies from the urethra, and by means of it he may 
occasionally discover the position of the opening in a stricture of small 
caliber. 

When making an examination of the urethra for the purpose of as- 
certaining whether inflammatory changes have taken place, the observer 
must first learn whether or not the normal elasticity of the canal has be- 
come impaired. In the healthy urethra the walls of the canal are thrown 
into folds as the endoscopic tube is withdrawn, whereas in cases of long- 
standing urethritis the canal becomes rigid and will be found to be non- 
dilatable at points, these changes being generally due to peri-urethral 
cell infiltration. The pathologic change next to be sought for is a de- 
viation from the normal vascularity of the urethra. Liocalized well- 
defined areas of congestion, known as “congested patches,'' are often 
found near the fossa navicularis and in the region of the penoscrotal 
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junction. These are always iissociated with chronic catarrhal urethritis. 
A congested patch that becomes covered with pin-point-sized, velvety, 
papillomatous growths is known as a “granular patch.” These lesions 



Fir,. 274. — Prostatic Urethra, Upper Por- 
tion (Stern). 

One and one-half cm. below internal urinary 
meatus. 



Fio. 275.“ Pkostatic Urethra, Middle Por- 
tion (Stern). 

Caput galli and sinus pocularis with orifices 
of ejaculatory ducts. 


are usually about the meatus and on the floor of the uretlira. The con- 
dition sometimes follows as the result of instrumentation. 

The normal luster of the urethral mucous membrane l)ccomes altered 
as the result of chronic? inflammatory conditions, and any deviation 
should be ciarefully noted. Superficial erosions and ulc*erations arc oc- 




Fio. 276. — Prostatk? Urethra, Lower or Fig. 277. — Membranous Urethra (Stern). 

Pre-prohtatic Portion (Stern). 

Gradual depre.s8ion of crista salli. 


casionally observed. When they occur, they are usually situated near 
the meatus or in the prostatic urethra. Fenwick describes a condition, 
frequently seen, in which white, sodden-looking patches of epithelium, 
which he terms “nacreous patches,” stand out in marked contrast to 
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the surrounding healthy-looking mucous membrane. This condition 
always indicates peri-urethral cell infiltration. 

Normally, folds of mucous membrane are found at the bulbous portion 
of the urethra — principally on the floor. A chronic urethritis attacking 



Fir;. 278. — Bri.nora Uretiiha (Sforn). 
Vertical slit-nhapccl lufiieii anterior to (riaiiisu- 
lar ligament. 



Fkj. 270. — Pkuinkal Portion (Stern). 
T riaiigle-.shapeil lumen. 


the bulbous urethra causes swcllinji: and edema of these folds — a con- 
dition always associated with the most inlractal)le form of j>:onorrliea. 

The lacume ina^jme arc usually readily dctc(*t(Kl by the urcthrosco])c, 
but, in the normal condition, the orifices of the ducts of Littr^ arc not 




Fin. 280. — ^Pknoscrotai. Junction (Stern), 
llorizuntal slit-shaped lumen. Olands of 
Littrd. 


Fio. 281. — PKNDUT.orB Urkthra (Stern). 
Round lumen. Follicles of Morgagni. 


discernible. The mouths of the ducts which lead down to Cowper^s 
glands cannot be seen without the aid of an aero-urethroscope. 

In examining the posterior urethra the degree of congestion present 
and the existence of superficial erosions or ulcerations should be de- 
termined. Rigidity and thickening of the verumontanum and the ap- 
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pearance of the mouths of the prostatic and ejaculatory ducts should 
also be noted. A urethroscopic examination will determine definitely 
whether or not a stricture of large caliber exists, and in strictures of 
small caliber it may serve to show the position of the opening through 
the coarctation. 


MALFORMATIONS OF THE URETHRA. 

Hypospadias is a congenital defect of the anterior urethra be- 
lieved to result from arrested fetal development. 

Varieties. — The classification of the various forms is based on the ex- 
tent and character of the deformity and on the position of the opening; 
thus we have glandular or balanic, penile, and scrotal hypospadias. 

The simple uncomplicated form of ghmdidar hypospadias causes 
but little discomfort. The prepuce frcciuently i)iirticipates in the de- 
formity or it may be absent; it is most commonly found to be either 
separated or absent on the posterior surfa(*e. 

The penile form of hypospadias is a more serious deformity than the 
glandular variety. The urethral orifice may be situated somewhem on 
the under surface of the i^enis, from just back of the glans to the scTotal 
portion of the canal. The urinary outlet is just behind the base of the 
glans, at the middle, or at the scn)tal ixjrtion of the anterior urethra. 
When the urethra is intact as far as the glans, the penis, although smaller 
than normal, is usually a fairly wcll-develoi^ed and a very useful organ. 
The extent of malformation of the associated genital organs is usually in 
dlrc(?t proportion to the degree of urethral defect present. 

In scrotal hyposjxidias and perineal hypospadias the penis is gen- 
erally stunted, and the glans may be broatlened and strongly curved 
downward toward the scTotum. On raising the organ a funnel-shaped 
opening, lined with mucous membrane, will be discovered, in the deepest 
portion of whi(;h is a vertical slit — the urethral outlet. A deep cleft 
divides the scrotum into two lateral halves, each of which may contain a 
normal testicle. If, however, the testicles have failed to descend, the 
S(Total sacs will be empty. Incontinence of urine is very seldom as- 
sociated with hypospadias. 

Treatment. — Tlie treatment of the simpler forms and of some specially 
selected cases of hypospadias consists in the performance of a series 
of plastic operations. In any case, good results are obtainable only 
with great difficulty. In the scrotal varieties surgical treatment can ac- 
complish nothing. In every case the ultimate outcome is merely con- 
jectural; in selected cases, nevertheless, the time and lal)or. expended will 
frequently be rewarded by a brilliant result. I have found that, in 
children, the best time to perform the preliminary oi)eration is when the 
child is about four years of age; this consists in separating adhesions 
between the penis and scrotum and in straightening the organ, and hiis 
been fully described on p. 489. 

Operation , — The first stage consists in making an effort to correct 
the curvature of the organ and in freeing scrotal adhesions, at the same 
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time restoring the glandular portion of the urethra. When the patient 
has convalesced from the first operation, perineal drainage is instituted 
and an effort is made to restore the missing portion of the urethra, and, 
finally, the continuity of the urethra is established by closing the distal 
and proximal opening of the canal by means of flaps obtained from the 
skin of the penis and scrotum. Usually several operations arc necessary 
before this is accomplished. 

When the glandular urethra is represented by a deep furrow, the 
restoration of the portion of the canal that traverses the glans is ac- 
complished by freshening the lower margins of the glans on each side 
sufficiently to give two raw surfaces that will be broad enough, w^hen 
approximated by means of interrupted sutures, to assure firm union. 
Into the furrow is placed a short section of a catheter, which is left in 
situ for four days, the new urethra being formed over this. 

If the urethral furrow is very shallow^, or appears to l^c absent, the 
low^er edges of the glans arc freshened on each side. In order to form 
a urethral groove an incision of the required depth may be made the 
entire length of the glans, or tw’o small lateral incisions, extending 
deeply into the substance of the glans, may be made, and the low’er ])art 
of the lips vivified; the final step consists in molding the urethra over a 
small section of a catheter and approximating the raw^ edges by means 
of a few interiupted fine silk sutures. 

For the relief of a balanic hyi)ospadias, or for those cases in which 
the urethral opening is situated a short distance from the base of the 
glans, Beck has devised an ingenious oi)eration. He describes it as 
“a forward dislocation of the urethra. In place of forming a new^ 
urethra, the existing one is utilized by dissecting it free and dislocating 
it forward, -so that a new canal does not need to be created, the existing 
urethra performing its function/^ The technic of his operation is as 
follows: 

A catheter is inserted into the urethra until the bladder is reached, 
the leakage of urine being prevented by temporarily closing the outlet. 
A comparatively long silk suture is passed through the w’alls of the 
catheter and the orifice of the urethra; this is knotted and utilized at a 
later stage of the operation, when it is desired to fasten the urethral 
orifice to the tip of the glans penis. The catheter acts as a guide, puts 
the organ on the stretch, and also serves as a guide when dissecting the 
urethra free. 

The isolation of the urethra is greatly facilitated by having the organ 
well extended while the dissection is in progress ; this is best accomplished 
by fastening a thin wooden splint to the dorsum of the organ by means of 
gauze; the end of the splint, as w’eU as the apex of the glans jienis, is 
grasped w ith catch forcei)s and pulled forward. An incision is now^ made 
thnmgh the skin, dowm as far as the pisterior third of the penile urethra. 
The glans jienis is pulled forward, and a transverse incision is made 
through the cutaneous covering at the base of the glans; this should 
encircle one-third of the neck of the penis. The skin-flaps are now’ dis- 
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sected back until the lower third of the penis is laid bare. The flaps are 
well retracted, and the corpus spongiosum, containing the urethra, is 
dissected from its bed between the corjx^ra cavernosa. 

It now remains to establish a groove on the under surface of theglans, 
or a tunnel may be made through that structure for the reception of the 
dislocated urethra. This may be effected by pushing either a trocar or a 
narrow straight bistoury through the structure of the glans in the direc- 
tion of the natural channel, dilating the canal thus constructed by means 
of forceps. Or a lateral incision may be made along the edges of the 
urethral groove, on the under surface of the glans, forming two flaps; 
the resulting cleft should \)e sufficiently deep and commodious to ac- 
commodate the transplanted portion of the urethra. Finally, the edge 




Flo. 282 . — Bkck’h Opkration for Rai.amtic Hypobpaihah (Fowler). 
A, LineH of incision; H, tunneling for the urethra. 


of the urethral orifice is grasped by means of a delicate pair of catch for- 
ceps, drawn up to the top of the glans, and anchored by means of four 
silk sutures. The flaps forming the glans are united around the urethra, 
and the lateral skin-flaps are likewise a])proximated. It is well to leave 
a catheter h demeure in place for a few days. 

Various modifications of the technic for restoring the i)enile urethra 
have been suggested from time to time. Probably one of the most 
satisfactory methods is that devised by Thiersch, and originally em- 
ployed by him for the relief of epispadias. He first frees the penis from 
any existing adhesions, corrects the curvature, and reconstructs the 
glandular urethra in the manner previously described, after which he 
endeavors to form the missing portion of the penile urethra. 
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Before attempting to restore the urethra, a preliminary external 
perineal urethrotomy is performed, and perineal drainage of urine is 
maintained until success of the plastic work is assured. For the forma- 
tion of the penile urethra double daps are required; these are taken 
from each side of the urethral groove. The flap that is to be uppermost 
is the one usually formed first. It is secured by making a three-sided 
rectangular incision close to and parallel with the urethral furrow, the 
length corresponding with the length of the portion of the urethra that is 
to be formed. This is illustrated by the line a b (Fig. 284) at the upper 
and lower ends of the incision; two short incisions are made at right 
angles to the first by ciUting backvxird away from the urethral groove, as 
shown by the lines h c and a d (Fig. 284). This flap should be so broad 



I’ni. 283. — Beck’s Operation for Raeanitic IlYPOspADiAa (Fowler). 
A, Urethra in position; B, sutures applied. 


that, when raised, it can be transposed to the line q h (Fi^. 284). The 
flap of the opposite side is cut in a similar manner, except that the three- 
sided rectanjnihi^r incision is reversed, the two short upper incisions being 
made in an exactly opposite direction to the corresponding ones on the 
other side, represented by the lines e g and / h (Fig. 284), and carried far 
enough back so that when they arc joined by the incision g h a flap will 
l)e obtained that, when dissected up, will be equal to one and one-half 
times the diameter of the canal it is desired to form. After the flaps are 
formed it will be obser\’ed that the base of the lower flap, efgh, lies directly 
along the edge of the new urethra, whereas the base of the other flap, 
abedyis some distance from the urethral groove. The flap efgh is now 
turned over so that the cutaneous surface presents downward and the 
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raw surface up{)ermost, and is drawn over and fastened by means of 
three or four fine silk mattress sutures to the base of the line c d of the flap 
of the opposite side. The sutures passing through the base of the flap are 
tied on the outside (Fig. 284 /i')- The second flap, a 6c d, is now drawn 
over the first one and adjusted in such a manner that the denuded surfaces 
are brought into contact, and, provided there is not too much tension, 
sutured at the base line g h of the flap e f g h. If this is found to be im- 
practicable, the edge of the flap should be sutured to any portion of the 
denuded surface to which it can be attached without producing ex- 
cessive tension. When this stage of the operation is completed, it re- 
mains to close the small opening that may exist between the glandular 
and the penile portion of the newly formed canal, as well as the hiatus in 



Fig. 284. — Thikrhch’s Operation for Pknii.k Khimpadiah, the Glanoular Urethra having 

RKF.N Restored. 


the region of the scrotum. If there is a redundant foreskin, tlie pre- 
putial tissue may be utilized in closing the opening that exists in the 
anterior portion of the canal. When the prepuce is undeveloped, a 
plastic operation, using such tissue as may be available, must be em- 
ployed. The lower opening may be closed by means of a skin-flap taken 
from the scrotum. 

Epispadias is a congenital deformity in which either a portion or 
the entire roof of the urethra is undeveloped. ''Fhere are several degrees 
of this deformity: (1) The defect in the superior wall of the urethra may 
be limited to the glandular portion; (2) it may involve the penile por- 
tion; (3) it may involve the glandular and a portion of the spongy 
urethra; (4) it may implicate the anterior portion of the canal from the 
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meatus to the pubes. Thus we have p:landular epispadias, penile epi- 
spadias, spongioglandular epispadias, and complete epispadias. 

Symptoms. — The extent of impaimient of the functions of the organ 
is dependent upon the type of epispadias present. In the simple gland- 
ular form, in which the organ is otherwise normally developed, coitus 
is interfered with but slightly. In complete epispadias incontinence of 
urine, either partial or complete, is the rule. 

Treatment. — In complete epispadias the penis is rudimentary and 
the condition is, therefore, irremediable. A simple glandular epispadias 
with a deep cleft is easily corrected by means of a simple plastic operation. 

When the urethral groove is 
very shallow or absent, Curtis 
advocates cutting flaps from 
the glandular tissue, after the 
manner suggested by Tliiersch* 
for the cure of the penile de- 
fect. 

I have found the following 
method, suggested by Duplay, 
probably the most satisfactory 

0] )eration that has been devised 
for the relief of these deformi- 
ties. 

The first step of the opera- 
tion aims to free the ])enis from 
any adhesions that may exist, 
and to straighten the organ in 
the manner described on }). 489. 
After an interval of rest the 
second step is undertaken. As 
a preliminary measure, which 
assures the success of the plastics 
work, perineal drainage should 
be instituted and maintained 
until union of the raw surfaces 
brought into apposition to form 
the new urethra has taken place. 

1) u])lay takes advantage of the 
fact that the cavernous bodies, instead of being firmly united, are usually 
joined by a fibrous septum ; thus, by depressing this septum by means of a 
glass rod or a catheter, the corpora cavernosa are brought into apposition 
and the cleft thus formed is utilized to form the floor and a portion of the 
sides of the new canal, the roof l)eing constructed by approximating the 
denuded margins of the corpora cavernosa by means of a modified quilled 
suture. If the urethral furrow is very shallow or undeveloped, it be- 
comes necessary to construct a groove that will correspond in length to 
the portion of the canal that is to be formed; it should be of sufficient 

*“Anier. Text-Book G. U. Dis.,” p. 24. 
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depth comfortably to accommodate a rubber catheter at least 15 mm. in 
circumference. To accom])lish this 
a median incision should be made 
directly between the cavernous " 
bodies, the length and depth of 
which should be sufficient, when 
the roof of the canal is constructed, 
to form a commodious urethra. 

The urethral roof is formed by 
taking a parallel rectangular strip 
of tissue, about onc-fourtli of an 
inch in width, from each side of 
the corpora cavernosa, and three- 
fourths of an inch from the mid- 
line of the dorsum of the penis, ex- 
tending from the apex of the glans 
l^enis down to the epispadic o])en- 
ing. The denuded surfaces, to- 
gether with the points for sutures, 
are shown in I'ig. 2St). The raw 
surfaces are now brought into 
apposition by means of modified 
(juilled sutures. For this purpose 
a plate composed of lead or hard 
rul)ber or a section of catheter in 

which holes, one-fifth of an inch apart, have been pien^ed for the passage of 
the sutures, may be employed ; this, when adjusted, serves not only to hold 
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the raw surfaces firmly in contact until union takes place, but also acts 
as a splint to maintain the part at rest. A plate of the same length as 
the rectangular denuded area is placed on each side of the vivified sur- 
faces, and the freshened edges of the two sides are carefully approximated 
by means of fine silver wire sutures passed through the holes in the plates 
from one side to the other, the splints being maintained in position by 
slipping over the wire, on both sides, perforated shot that are pushed 
along the wire until the plates are reached, where they are clamped. 

The quilled suture is removed on the seventh day, and perineal drain- 
age is discontinued. As the distal portion of the urethra terminates in 
close proximity to the epispadic urethral outlet, the formation of a 
junction between the new urethra and the epispadic. opening is usually 
accomplished by vivifying the margins on each side of the infundibuli- 
form epispadic outlet, as well as the edges of the termination of the new 
urethra; the freshened edges are then firmly approximated either by 
means of silkworm-gut sutures or the modified quilled suture. In some 
instances the attempts to close the canal will be only partially successful, 
and minor plastic operations will become necessary. 

CONTUSIONS, WOUNDS, AND INJURIES OF THE URETHRA* 

A contusion involving the urethra alone is not common; when it 
does occur, it is usually due to direct violence, or may follow careless 
instrumentation. A few cases of subcutaneous contused uwinds liave 
been observed in which the skin remained uninjured, but the structure 
of the penis and the urethra wei*c crushed. This is always a serious acci- 
dent. 

Injuries inflicted directly on the urethra usually assume the form of 
either a contused or a lacerated wound, such as might be inflicted by 
foreign bodies or by the pjissage of a small, rough stone from the bladder 
along the canal; or the injury may take the form of a “false'" passage, 
caused by the manipulation of urethral instruments. 

Incised wounds, other than those made by the surgeon, are extremely 
rare. A punctured wound is the result either of an attempt at self-muti- 
lation or of assault. Gunshot wounds of the canal are usually associated 
with injury to other structures or organs. 

Rupture of the urethra occurs as the result of violence or is due to 
pathologic changes accompanying stricture. When the rupture is due 
to traumatism, the laceration is usually situated near the bulbomem- 
branous junction. Rupture has been known to be associated with 
fracture of the bones of the pelvis, and it may also be the result of for- 
cible attempts at depressing the organ when erect; it may likewise re- 
sult when the turgid penis is brought into violent contact with the pubic 
bone of the female in attempts at coitus. 

Sytnptoms. — The symptoms are dependent upon the cause and upon 
the character of the injury. A simple contusion of the canal, such as fre- 
quently follows urethral instrumentation, usually gives rise to a sore, bruised 
feeling at the site of the injury, the discomfort being increased by motion, 
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urination, or erection. The symptoms of incised^ lacerated, punctured, or 
gunshot wounds vary in degrees of severity in different cases, being de- 
pendent on the extent and character of the injury and on the portion of 
the canal that is wounded. There may be swelling, pain, and hemorrhage, 
together with difficult urination or retention or extravasation of urine. 
If the urethra has been penetrated from without, urine may escape 
through the new outlet. Swelling seldom occum unless rupture of the 
canal has taken place or damage has been inflicted on neighboring struc- 
tures. It usually makes its appearance about twenty-four hours after 
the accident, increasing slowly, and it may involve the pendulous, deep 
urethra, or the perineum. Swelling of sudden onset that rapidly invades 
the perineum, scrotum, or penis, associated with retention of urine, is 
significant of rupture of the urethra. The blood loss may vary from a 
few drops to a severe hemorrhage, that may continue for several days if 
not properly controlled. In incised wounds or in superficial lacerations 
of the mucous membrane of the anterior urethra the blood flows in a 
small continuous stream, being uninfluenced by urination. In partial 
rupture of this portion of the canal only a few drops of blood may a])- 
pear, the hemorrhage being increased by the act of urination, and the 
blood preceding the urine. It is not uncommon, in lacenition of the mu- 
cous membrane, for slight hemorrhage to cease until urination is attempted, 
when a good-sized (‘lot of blood will be discharged and the hemorrhage 
recur. When the deep urethra has been injunnl, the blood likewise 
precedes the flow of urine; if, however, retention has occurred, the blood 
flows back into the bladder, mixes with the urine, and when the latter is 
discharged, it presents the bright scarlet color of arterial blood. Unl(\ss 
the urethra has been mptured, the function of urination is seldom in- 
terfered with until twenty-four hours after the injury; l)y this, time 
spasm, the result of the local inflammatory ])rocess at tlie site of the 
wound, together with edema of the mucous mcnil)rane, so narrows the 
lumen of the canal as to make urination diffi(?ult or impossil)lc. Pain is 
not, as a rule, a very troublesome symptom. When, however, it is 
caused by laceration of the mucous membrane as the result of instru- 
mentation in the presence of some inflammatory process involving the 
urethra, prostate gland, or bladder, it may be severe. Recurring painful 
erections not infrequently constitute a troublesome symptom. 

Treatment. — Simple contusions demand but little treatment. A 
cooling, sedative lotion may be applied, and such remedies as have a 
tendency to render the urine bland and to allay sexual excitement should 
be prescribed. 

In the treatment of wounds of the urethra the indications are: (1) To 
control hemorrhage; (2) to relieve retention of urine when this exists; 
(3) to prevent extravasation of urine by instituting perineal drainage 
early; (4) to dress the wound, when external and c‘ommunicating with 
the urethra, with an appropriate aseptic dressing, and, at the same time, 
to attempt to render the urine sterile by administering proper remedies; 
(5) to relieve pain and allay sexual excitement. 

If an external wound communicating wdth the urethra exists, the 
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edges should be approximated by means of fine silk sutures, and contin- 
uous drainage established by inserting a catheter through the urethra into 
the bladder, allowing it to remain until union has taken place. In the 
presence of extensive wounds that involve not only the urethra, but the 
peri-urethral structures as well, or if extravasation of urine has occurred, 
immediate external perineal urethrotomy should be i)erformed and free 
drainage established. A partial rupture of the ])enile urethra may be 
treated by means of continuous cathetcrism, provided there is no evi- 
dence that urinary extravasation has taken ])lace; when the latter has 
occurred, however, perineal drainage should be instituted. When a com- 
plete rupture of the membranous urethra exists, ]ierincal section should 
be performed, and the distal and proximal ends of the tul)e sought for; 
these sliould be approximated by means of interrupted, fine catgut 
sutures, a catheter a demeuere being left in place until union has occurred. 
In gumhot wound proper provision must be made for the escape of urine 
and wound secretions. 

EXTRAVASATION OF URINE. 

The occurrence of extravasation of urine always indicates that a 
rupture, either partial or complete, of some portion of the urethra has 
taken place. In i)artial ru])ture only tlie mucous or a portion of the 
muscular coat of the canal may be affected, or the rent may be merely a 
small opening pennitting but a small quantity of urine at a time slowly 
to infiltrate tlie i)eri-urethral tissues. On the other hand, the tear may 
be extensive, or the urethra may even be completely severed; in either 
case extravasation rapidly takes place. 

Rupture’ of the urethra may result from straining in the effort to 
urinate in cases of retention in which the walls of the canal have become 
softened as a result of long-standing pathologic changes, or it may take 
place behind a foreign body or a calculus impacted in the urethra. A 
])artial rupture of one or more coats of the canal sometimes results from 
overdistention caused by the insertion of urethral instruments; oc- 
casionally it has been known to follow internal urethrotomy, but it is 
most commonly encountered iis tlie result of a sudden giving way of the 
urethral wall behind a stricture of small caliber or as the result of trau- 
matism. 

The symptoms are both local and constitutional. A partial rupture 
of the mucous membrane and of some of the fibers of the muscular coat 
of the urethra as the result of instrumentation or of internal urethrotomy 
is attended by hemorrhage. The blood flows from the meatus in a small, 
continuous stream, and is uninfluenced by urination. The patient com- 
plains of a sore, bniised feeling, and dysuria and frequent micturition or 
complete retention occur. 

A partial rupture or the denudation of a circumscribed area of the 
mucous membrane on the floor of the urethra, behind a stricture, per- 
mits a localized slow infiltration of a small amount of urine at a time to 
take place into the peri-urethral tissues. Plastic lymph forms at the 
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site at which leakage occurs. When the urine is sterile, an internal blind 
fistula forms, and on palpation a well-marked fibrous mass can be de- 
tected at the seat of the injury. When associated with strictures of 
small caliber near the bulbomembranous junction, the plastic exudate in- 
creases and the mass gradually becomes larger, projecting into the scro- 
tum, between the testicles, or developing on one side of the perineum 
and scrotum. The inflammatory exudate gradually becomes organized 
into a tough, fibrous tissue that renders any attem])t at performing an 
external perineal urethrotomy without a guide difficult. When infection 
of this plastic exudate takes ])lace,the mass becomes inflamed and painful 
and increases in size; deeply seated suppuration also occui*s. If the pus 
is not evacuated by means of an incision, an abscess will gradually form 
and rupture, leaving a fistulous communication with the urethra; this 
has been described by the older writers tis a '' nrinan/ ahaccss” 

The rarest and gravest form of extravasation of ui‘ine accompanying 
rupture of the urethra is that in which the structure of the corpora 
cavernosa is invaded. In this the urine rapidly dissects its way forward 
until the glans is reached, leaving a septic inflammation in its wake. The 
glans becomes gangienous. 

A rupture of the jDendulous urethra most frecpiently involves the 
common fascia of the organ, the urine rapiilly extravasating over a large 
extent of surface. The penis becomes greatly swollen, misshapen, and * 
painful, and has a hard, brawny feel. The urine finally reaches thcs(U’o- 
tum, which in turn becomes edematous and inflamed. 

In extravasation of urine from injury to the ])enile urethra early 
ulceration of the skin usually occum, permitting drainage to take phace, 
thus allowing the urine to escape before wide-spread extravasation and 
extensive damage can result. The condition is very difTcrent if the in- 
filtrating urine comes from a rent in the b\ill) or the portion of the canal 
included between the attachment of the scrotum and the anterior leaflet 
of the ti’iangular ligament or the membranous poition of the urethra. 
In such cases there is little hope of drainage being cstal)lishe(l by 
ulceration, and, consequently, if the condition is not promptly relieved by 
operative interference, a wide-spread gangrenous cellulitis results. 

When the cxtravjisation is due to an injury of that portion of the 
urethra included between the attachment of the scrotum and the an- 
terior layer of the triangular ligament, a tumor will fimt lx; noticed in the 
upper portion of the perineum and lower portion of the scrotum; the 
swelling gradually extends until the entire scrotum is involved, the urine 
slowly dissecting its way up on the pubes and thence to the abdomen. 

When extraviusation follows as the result of an injury sustained by 
the membranous ui’ethra, the urine fii’st infiltrates the perineum. If the 
urine has been confined to the perineum for any length of time and the 
anterior leaflet of the triangular ligament gives way, the urine infiltrates 
the tissues in a manner similar to that which takes place when the bulb 
is implicated, and which has just been described. When the posterior 
leaflet yields, the symptoms are similar to those observed when the pros- 
tatic urethra is perforated. Most commonly the urine extends aloiig 
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the course of the rectum, the tumor appearing in the anal region; it 
may infiltrate the subperitoneal connective tissue, giving rise to a pelvic 
cellulitis or peritonitis, or, as rarely happens, it may work its way up- 
ward around the prostate gland and neck of the bladder until it reaches 
the space of Retzius. 

The gradual infiltration of urine into the peri-urethral tissues as- 
sociated with the formation of a phlegmon or fistula is not attended by 
constitutional manifestations. When the extravasation occurs suddenly 
and extends rapidly over a wide ai*ea, giave general symptoms develop. 
When the urine is sterile, cellulitis or constitutional manifestations may 
be delayed for several days; when it is ammoniacal or contains putre- 
factive bacteria, gangrenous cellulitis, with all its violent local inflamma- 
tory symptoms, develops x>H)mptly. The systemic symptoms arc 
similar to those of septicemia. If the local disturbance is not relieved, 
the patient’s condition becomes grave. . Marked exhaustion, a bounding 
pulse, quick, shallow respiration, irregular fever, a dry, glazed, cracked, 
and fissured tongue, constipation, wandering delirium, and, finally, 
coma, ensue. 

Treatment. — When the infiltration of urine takes pla(?e gradually 
from a rupture behind a strictui*c of the urethra, giving rise to a peri- 
urethral inflammatory exudate, intenial blind fistula, or absems, the 
treatment consists in restoring the uitjthra to its normal (ailiber by a 
suitable operation. Abscesses should be opened and drained, and I’c- 
sulting fistulas must be closed by appropriate plastic operations. A 
partial rupture that involves the mucous and a few fibers of the m\iscular 
coat of the canal and is not attended cither with constitutional symptoms 
or with signs of extravasation of urine may be treated by means of con- 
tinuous catheterism until the injury sustained by the urethra has healed. 
Septic symptoms or evidences of urinary infiltration demand perineal 
drainage. 

A rupture of any portion of the urethra included between the attachment 
of the scrotum and tJw posterior leaflet of the^ triangular ligament should he 
regarded as a grace surgical emergencff. In such cases an external ])erineal 
ui’ethrotomy should be performed as soon as the diagnosis is made, in 
order to prevent the development of gangrenous cellulitis or sepsis. In 
extensive infiltration of urine from a rupture occurring behind a stricture, 
perineal drainage should be established and the surgeon should proceed 
at once to restore the normal caliber of the canal. In a complete rupture 
of the membranous urethra due to traumatism an external perineal 
urethrotomy should be performed, and a full-sized, soft-rubber catheter 
should be inserted threugh the urethra into the bladder; the proximal 
and distal ends of the torn urethra should then be approximated by 
means of interrupted catgut sutures. In such cases it may occasionally 
be necessary to perfonn a suprapubic cystotomy and retrograde cathe- 
terism, in order to locate the distal end of the torn urethra. When the 
urine has infiltrated the perineum, scrotum, or penis, or has passed up on 
the abdomen, free drainage for the purpose of allowing egress of the urine 
and the removal of the gangrenous sloughs should be provided for; this 
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is best accomplished by making multiple incisions through the skin of the 
invaded structures. Three incisions into the scrotum, and two or three 
on the side and under surface of the penis are usually sufficient; on the 
abdomen as many incisions iis may be necessary to insure free drainage 
should be made. 

The indications, therefore, in treating a mpture of the urethra at any 
point from the attachment of the scrotum to the posterior leaflet of the 
triangular ligament arc: To perform external perineal urethrotomy; 
to restore the normal caliber of the urethra by suitable oj^crative meas- 
ures; to provide for free drainage of the infiltrated tissues. If urine is 
extravasated from a rent in the membranous urethra, in which case the 
posterior layer of the triangular ligament ulcerates, or if there is a rupture 
of the prostatic portion of the canal, the urine works its way backward 
toward the pelvis, or in very rare instances it passes upward around the 
prostate gland and neck of the bladder until it reaches the prevesical 
space. A small amount of blood apix^ars at the meatus, urination is 
difficult, and retention may occur. The ])erineum, rectum, and the 
region of the neck of the bladder are the seat of pain. The temperature 
is irregular, the pulse-rate is increased, and nausea and constunt vomiiinq 
are present. As a result of the development of i>olvi(* cellulitis or peri- 
tonitis the patient rapidly becomes septic. 

If the urine finds its way to the anal region, an examination will 
reveal a ])seudo-(luctuating swelling that is tender on ))alpali()n. The 
rectum feels hot and is sensitive to manipulation. When the urine reaches 
the prevesical space, the abdominal wall just above the pul)ic bone be- 
comes rigid and tender; later on a marked swelling is (liscernil)lc, as- 
sociated with edema of the structure. When the urine extravasates 
posteriorly, perineal drainage must be instituted l)y means of imision, 
the dissection being carried well back, separating the prostate from the 
rectum in order to facilitate the evacuation of deejHseated pus or ex- 
travasated urine. If the space of Retzius is involved, an incision is made 
just above the pubic bone, and carried up along the median line of the 
abdomen as far as may be nccessarj^; the dissection is then continued 
downward until the bladder is reached, being careful not to open the 
|>eritoneum. 

The constitutional treatment is the same as that indicated in sepsis 
arising from other causes. Careful nursing, scrupulous attention to 
antisepsis, and stimulating and supportive treatment are indicated. I'jven 
in apparently desperate cases the outcome is often gratifying, provided 
perineal drainage is established, the caliber of the urethra restored, and 
exit provided for the escape of pus or urine from the infiltrated tissues. 

FOREIGN BODIES IN THE URETHRA. 

A foreign body reaches the urethra in one of several ways, but most 
commonly by being inserted or forced through the meatus. The body 
may descend through the urethra, as the result of muscular contractions 
and erections, until it enters the bladder, only to be forced back into the 
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urethra, there to lodge and give rise to obstruction; or it may descend 
from the bladder and be retained in some portion of the canal. In rare 
instances an obstructing body, such as a urethral calculus, will form in 
the urethra as the result of a tight stricture. 

Symptoms. — The passage of small stones along the urethra is generally 
accompanied by discomfort and pain. In infants the first symptoms 
are urethral pain and dysuria or retention. In adults there is a history 
of renal colic or of vesical irritability, due to the presence of the calculus, 
preceding the urethral symptoms. The onset is frequently sudden, 
coming on during the a(?t of urination. When the stone has entered 
the urethra, there is a constant desire to empty the bladder. The urine 
may be passed in drops, as a small stream, or complete retention may 
result. Slight urethral hemorrhage and frequent painful erections occur. 
The passage of the stone is attended by a tearing sensation and burning 
pain. The stone may be passed in the course of a few minutes or it may 
lodge in some portion of the canal, causing ])artial obstruction and 
symptoms analogous to those produ(‘ed by tight stricture. Structural 
changes always take place in that portion of the canal behind the cal- 
culus. 

The symptoms that occur after the introduction of a foreign body into 
the urethra vary greatly. In urgent cases there is usually severe burn- 
ing pain. If the object is rough or sharp, there is a feelipg as if the canal 
were being lacerated. There is a frecpient and urgent desire to urinate. 
Complete retention is rare. The urine is generally voided in dro])s, or 
passes alongside of the foreign body in a small stream. Free hemorrhage 
is but seldom observed; as a rule, the blood dribbles from the meatus 
and is frequently mi.xed with urine. A fixed body rapidly gives rise to 
active inflahimatory symptoms, whereas movable bodies tend to mani- 
fest late or no urgent symptoms. Urethritis appears sooner or later. 

The symptoms, as a lule, arc not severe unless the body is lodged in 
the posterior urethra. When the object is impacted in the anterior 
urethra, active inflammation follows; the i)enis bc(*omes enormously 
swollen and of a vivid red hue, and violent pain and fever of the ordinary 
urethral type occur. When the foreign substance is lodged in the pos- 
terior urethra, the swelling and edema of the penis arc much less marked, 
the perineum is tense and painful, and there is more severe dysuria or 
even strangury. Orchitis sometimes develops as a late symptom. 

Treatment. — ^If the foreign body is a round, smooth object and if the 
case is seen early, an effort may be made to force the object to pass spon- 
taneously. If necessary, the meatus may be divided and the urethra in 
front of the body dilated. The patient is then instructed to allow the urine 
to accumulate in the bladder; when the viscus has become distended, 
sterilized liquid cosmolin is injected into the canal and the patient in- 
structed to make a powerful effort to urinate, the preputial opening being 
held tightly closed. This will dilate the urethra and permit the foreign 
substance to be expelled. If the object is lodged just behind the meatus, 
an assistant should be directed to place a finger on the under surface of 
the urethra, directly behind the body, to prevent it from being pushed 
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further downward when an attempt is made to dislodge it. A pair of 
urethral forceps are then inserted into the canal, and the object firmly 
grasped and withdrawn. When the body is lodged in the deep portion of 
the penile urethra, some mechanical contrivance, such as that of Thomp- 
son, Collins, Dittel, d^Etiolles, Mathieu, or N^laton, designed for the 
purpose, must be employed. Pieces of wood or bits of broken catheter 
can frequently be grasped and withdrawn by means of any of the urethral 
forceps devised for the purpose. If they arc firmly wedged in the jk)s- 
terior urethra, or are partially within the urethra and project back into 
the bladder, a perineal urethrotomy must be performed. Pins, needles, 
and hairpins introduced with the sharp end ixfinting toward tlie meatus 
can be removed witliout operation only with extreme difficulty. A 
very ingenious and simple device is descril)cd by I’oulet: The head of 
the pin firmly fixed with the thumb of the left hand; the penis is next 
bent at the part of the urethra that corresponds to the j)oint of the in- 
strument, which, in consequence, protrudes through the walls of the 
canal, and is withdrawn until the head comes in contact with the 
floor of the urethra. The shaft of the needle is now drawn down 
toward the root of the penis, and then, by pushing upward, the 
head of the pin emerges from the meatus and is withdrawn. If the ob- 
ject is a hair-pin, both points of the pin are niade to ))rotrude through 
the urethral wall; one is cut off with pliers and tlie remaining one is pulled 
downward, then pushed upward, until the round end of the hair-pin 
presents itself at the urethral orifice. The small punc^tures thus made 
in the urethra heal readily. 

A stone impacted behind the meatus or in tlie fossa navicularis is 
readily removed with an ordinary'' pair of narrow-bladed dissecting for- 
ceps. When embedded in the spongy i)orti(m of the urethra, it may be 
removed with Bonnet's articulated scoop or Hunter’s forcej)s. An in- 
genious device for the removal of stone is that suggested ))y Marini; 
this consists of a wire loop, bent about half an incli from the end, into 
the shajXi of the coude catheter. This is inserted behind the stone; the 
walls of the urethra contract down on the cahrulus and hold it firmly in the 
grasp of the loop and bend of the instrument, by wliich means it can 
easily be removed. When the stone is lodged in the deep urethra, it is 
wisest to attempt to push it back into the Idadder and then perform 
litholapaxy. If this is impossible, it should be removed by urethrotomy. 
The utmost care and gentleness must be exercised in manipulating ure- 
thral instruments in the removal of foreign bodies; if the object is not 
readily grasped and easily removed, it is far safer to fKjrfonn a urethrot- 
omy early and remove the object, than to inflict traumatism on the 
delicate urethral structures by rough and often unavailing efforts to 
dislodge it. When the stone cannot lie extracted through the meatus, 
two methods of treatment are to be considered: that of propulsion, 
working the stone backward into the bladder, and crushing it by means 
of a lithotrite; when this is inexpedient or imfxissible, the urethra should 
be incised and the stone removed. 
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URETHRAL CALCULI. 

Urethral concretions arc composed entirely of phosphate of lime, 
differing; in this particular from stones that come from the kidney or 
bladder, which consist of urates, oxalates, triple phosphates, or cystin. 
They may be single or multiple in number, and vary greatly in size. 

In long-standing cases the stone may either become partially em- 
bedded and fixed in the wall of the urethra, or a diverticulum may form 
that may contain an incredible number of stones. In these cases, es- 
pecially if associated with tight stricture, urethral fistulas arc of common 
occurrence. Peri-urethral abscess and rupture of the urethra, with 
infiltration of urine, are late (•omplications. Stricture is present in the 
majority of cases. 

The symptoms of a calculus formed in situ simulate those of a stricture 
of large caliber. In cases of impassable stricture associated with stone 
a diagnosis can be made only as the result of palpation or from an x-ray 

photograph. When the 
stf)nc is embedded in 
the urethra or in a false 
passage, there is but 
little obstruction to 
u r i n a t ion. When 
lodged in the penile 
urethra, tliey can 
readily l)c detected on 
palpation. If the stone 
is small, and is situ- 
ated in the ])ortion of 
the urethra covered 
by the scrotal attach- 
ment, palpation as a 
means of diagnosis cannot be relied ujion. When lodged in the posterior 
jiortion of the canal, they can usually be felt by digital examination of 
the rectum. In all doubtful cases an x-ray photograph should be taken. 
When a small stone only i)artially obstructs the urethra and cannot be 
felt on palpation, a stone-searcher sliould be inserted into the urethra. 
Wlien the instrument comes in contact with the stone, a gritty sensation 
will usually be imparted to the examining hand. An endoscopic examina- 
tion will generally reveal the presence of small stones embedded in the 
urethra. 

Treatment. — The method of extracting a concretion that has orig- 
inated in the urethra differs from that pursued when the canal is occluded 
by fragments of vesical or renal calculi. The various instruments de- 
vised for extracting ordinary foreign bodies cannot be used in such cases. 
As the calculus is either held fast behind a tight constriction or is partly 
encysted, the concretion can safely be removed only by performing an 
external urethrotomy. 

The urethra may be incised externally on the floor, in any portion of 
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its course, with perfect safety, and with far better results than can pos- 
sibly be attained by attempts at extracting foreign bodies with hooks, 
scoops, or forceps. 

When a stone is lodged behind a contracted meatus or is embedded in 
the fossa navicularis, it can readily be reached by performing meatotomy, 
or by making an incision on the floor of the urethra of sufficient length to 
render extrac^tion easy. If the stone is not too large, it may be grasped 
by a pair of urethral forceps, through a small incision on the floor of the 
canal, and then crushed, and the fragments removed with a small s(^oop 
or by irrigation, the incision being closed by a few fine silk sutures. When 
the body is lodged in the penile urethra behind a tight structure, an ex- 
ternal urethrotomy shouhl be performed. The stone can easily be de- 
tected on palpation as a hard mass on the under surface of the urethra. 
It should be grasped between the index-finger and thumb of the left 
hand. An incision should be made over the mass, cutting downward, 
and the urethra incised sufficiently to allow ready extraction of tlie stone. 
The stricture should then be divided and the urethra fully dilated, a 
soft-rubber catheter being inserted through the canal into the bladder, 
and allowed to remain until the urethral wound heals. The incision in 
the urethra is closed by means of interrupted fine catgut sutures and 
the edges of the skin wound are approximated by silk sutures. 

When a stone is lodged in that portion of the urethra that is covered 
by the scrotal attachment, a perineal urethrotomy should be performed, 
and an effort made to extract the stone i)osteriorly through the perineal 
wound; if this fails, the scrotum should be divided along the raph6, in 
the median line, the testicles being separated and held aside by an as- 
sistant while the surgeon dissects down upon the urethra and removes 
the stone. The stricture is divided and jxjrineal drainage established. 
The wounds in the urethra and scrotum are closed in the usual manner. 

When a stone is embedded in the membranous or ])rostati(? urethra, 
a perineal urethrotomy should be performed, A diverticulum should be 
opened, the impacted stones removed, and the sac excised. A stone 
lodged in the patulous opening of a urethral sinus is usually small, and 
may occiisionally be loosened by means of the jointed c^uret of I^eroy 
d^Etoilles, and then extracted with urethral forceps. Should this fail, 
it can generally be readily pushed back into the bladder and tlien crushed. 
If it is found impossible to loosen the calculus from its attachment, an 
external urethrotomy should be performed and the concretion removed. 


RETENTION OF URINE. 

Retention from shock, spasm, or inflammation of the urethra or neck 
of the bladder is very common. An overdistended bladder is often the 
result of mechanic or pathologic olistruction in the prepuc^e, penis, ure- 
thra, or bladder. It may develop as the result of pressure from deep- 
seated abscess, effusion of blood, extravasation of urine into the perineum, 
pelvic tumors, exostosis of the pelvic bones, fecal accumulations, foreign 
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bodies, or the impaction of undigested food ; it may also arise in hysteria, 
peritonitis, and paravesical inflammation. 

Paralytic retention^' is often associated with cerebral and spinal 
diseases or injuries. A temporary paralysis occasionally develops in 
malaria, diphtheria, scarlatina, or typhoid. A partial retention occurs in 
urethral strictures of small caliber, hypertrophy or atrophy of the prostate 
gland, general arteriosclerosis, or a fibrosclerosis of the neck of the bladder. 

A hysteric form is occasionally encountered in nervous, impressionable 
men. Contusions or laceration of the abdomen, bladder, or urethra are 
often accompanied by retention. 

The condition may be purely reflex, as when it follows operative pro- 
cedures within the pelvis, on the rectum, or along the gcnito-urinary 
tract. It frequently complicates strangulated hernia and suppurative 
appendicitis. It may develop gradually or suddenly. In the former 
case the retention is only partial at first, the retained fluid being known 
as ^'residual urine.” 

Symptoms of Acute Retention. — The symptoms of complete 
retention of sudden onset are characteristic, provided there does not co^ 
exist a paralysis of the muscular structure of the bladder with a loss of seur 
sation. When the overdistention is caused by priapism, injury, spasm, 
inflammation, or sudden obstruction of the urethra or neck of the bladder, 
stricture, hypertrophy of the prostate, calculus, or vesical tumor, pain 
is usually early and marked. There is an urgent and constant desire to 
micturate, but not a drop of urine can be voided. Occasionally, how- 
ever, as the result of violent straining, a few drops, a small jet, or a little 
gush may be extruded, but the urine is never passed in a full stream or in 
any considerable quantity. If the overdistention of the bladder is not 
relieved, the patient becomes restless, the body is inclined well forward 
in the effort to relieve the pressure of the abdominal walls on the over- 
distended viscus, and the face assumes an agonized expression. Tliirst, 
rigors, flushes of heat, and a sense of weight and discomfort in the pelvic 
region are usually present. Fever occurs late. A pear-shaped circum- 
scribed tumor can be seen in the median line of the hypogastrium; this 
is tender on pressure and not affected by change of position. If the re- 
tention remains unrelieved, the tumor increases very slowly in size. The 
distended bladder may easily be felt on rectal palpation. When the 
distention causes pressure on the rectum, difficult defecation and pain 
in the lower bowel are experienced. 

A most important early symptom is constant dribbling of urine. This 
is observed especially in paralysis of the bladder with complete retention, 
and is knownasthe‘‘ incontinence of retention.” Inall cases of dribbling of 
urine a catheter should be inserted into the bladder; this has frequently 
disclosed the fact that patients believed to be suffering from incontinence 
are in reality suffering from retention. 

If the condition remains unrelieved, a fatal termination will usually 
ensue in from four to six days, being preceded by restlessness, high fever, 
thirst, headache, and a quick, soft, compressible pulse. The breath and 
perspiration give off a urinous odor. Finally the skin becomes bathed 
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in a cold, clammy sweat, hiccup, twitching of the tendons, nausea, 
and vomiting occur. Delirium and coma finally set in. 

Symptoms of Chronic Retention —In the early stage of par- 
alysis of the bladder, accompanied by loss of sensation, occurring 
before cystitis develops, an enormous accumulation of urine may occur 
without producing marked distress. The first symptom is a dribbling of 
urine, which may be mistaken for incontinence. When retention de- 
velops as the result of a prolonged fever, it is partial at first, gradually 
becoming complete. At the onset there may be an increased desire to 
micturate, a symptom that may escape notice if delirium occurs. The 
urine slowly accumulates in and distends the bladder, until the intra- 
vesical tension becomes so great as to overcome the contraction of the 
sphincter muscle, which relaxes, permitting a dribbling to take place. 

A gradually increasing amount of residual urine, due to obstruction, 
such as stricture, contracture of the vesical neck, hypertrophy of the 
prostate, or intravesical or extrav^ical tumors, gives rise to little dis- 
comfort until a posterior urethritis or urethrocystitis develops. In 
partial retention due to accumulation of residual urine before in- 
fection of the bladder has occurred the only symptom is an increasing 
desire to micturate. 

In atony of the bladder associated with fibrosclerosis of the vesical 
neck or atrophy or hypertrophy of the prostate polyuria may develop, 
the kidneys continually pouring fluid into a partially paralyzed bladder 
with an obstructed outlet; in consequence, a large quantity of urine 
accumulates in the viscus, and the desire to urinate becomes ab- 
normally frequent. If the obstruction is not relieved, more distressing 
symptoms gradually develop, such as a difficulty in starting the flow. 
The caliber of the stream is diminished, the parabolic curve lost, and a 
slight dribbling follows the act of urination. 

When infection of the bladder occurs, pain is characteristic and 
marked, except in those cases associated with cx)mplete paralysis of the 
organ and loss of sensation. The pain may involve the perineum, bach, 
or thighs, or run along the course of the urethra, becoming aggravated 
during urination, or it may be felt back of the glans or over the pubes. 
Hematuria is a late symptom. As the result of straining, hemorrhoids, 
prolapse of the rectum, or hernia may develop. In chronic; retention in 
which only partial suppression occurs the condition may gradually 
or suddenly become complete with the development of acute symptoms. 

Treatment.— A bladder that is very much overdistended should 
never be completely emptied at once. Whenever expedient, about half 
the quantity of the retained urine should be evacuated at one time; 
half the remaining quantity being withdrawn in the course of three 
hours, and the remainder some hours afterward. 

In congenial retention occasioned by an imperforate prepuce an in- 
cision may be made on the dorsal surface of the prepuce or circumcision 
performed. An occluded meatus demands the performance of meatotomy. 
If the retention is not caused by occlusion of the prepuce or the meatus, 
the inference is that it is due to a cyst in the sinus pocularis, a condition 
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that is easily corrected by passing a small, slightly curved silver probe 
very gently through the urethra to the bladder. The cyst walls are ex- 
ceedingly thin and delicate and are easily ruptured, when the urine is 
voided without difficulty. Great gentleness must be observed in passing 
the probe, as in young subjects the canal is extremely likely to be severed 
at the bulbomembranous junction by rough manipulation. 

Overdistention of the bladder due to shock, hysteria, neurasthenia, 
constipation, or prolonged voluntary retention may frequently be overcome 
by administering a rectal enema consisting of one ounce each of magne- 
sium sulphate and glycerin, six ounces of milk of asafetida, and a pint of 
soapsuds. The patient is then given a hot bath, and directed to make 
an effort to empty the bowel while in the water. Usually the urine is 
expelled as the enema is passed. Should the clyster fail, aseptic cathe- 
terism must be resorted to. 

In retention caused by the spasm or inflammation associated with an 
acute posterior urethritis, when there is but little distention of the bladder, 
and the symptoms, therefore, are not urgent, a hot bath followed by 
a hot drink and a hypodermic of morphin, \ grain, should be administered. 
If this fails, catheterism must be resorted to. After the urine has been 
withdrawn, free perspiration should be induced and an opiate adminis- 
tered. A brisk purgative should then be given and the patient put 
at rest. 

A mechanical obstruction or growth within the urethra must be re- 
moved (see p. 610). 

When the overdistention of the bladder is caused by malignant dis- 
ease of the penis involving the urethra, it may become necessary to in- 
stitute either perineal or suprapubic drainage. When the cause of the 
obstructidn is situated outside of the urethra, as when there is an accu- 
mulation of blood, pus, or urine in the perineum, the urethra not being 
implicated, the introduction of the catheter causes great pain and gives 
only temporary relief. In such cases an incision should be made and 
free drainage instituted. If the swelling is in the perineum and the 
urethra is not involved, a perineal section is all that is required; if the 
urethra is ruptured, a perineal urethrotomy should be performed as soon 
as possible. 

When the inability to evacuate the contents of the bladder is caused 
by a spasmodic urethral stricture of large caliber, a metal catheter should 
be passed gently along the urethral canal until the obstruction is en- 
countered; steady but firm pressure should now be made on the face of 
the stricture, which will cause it to yield suddenly, permitting the instru- 
ment to glide onward and enter the bladder. In emergency cases, when 
a patient is seen for the first time, it is often impossible to pass a filiform 
bougie or a small rubber or silk catheter. Before resorting to aspiration 
of the bladder or operative measures it is well first either to inject into 
the urethra 1 dram of a 2 per cent, cocain solution, or to induce the first 
stage of ether anesthesia, when it will not infrequently be found that a 
full-sized metal catheter can readily be inserted. 

When the stricture will permit the passage of a filiform bougie and a 
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Gouley tunneled catheter, the symptoms are speedily relieved. After 
the urine has been withdrawn the metal catheter should be removed, 
and a filiform bougie inserted and left in place, when it will be found that 
the urine will pass alongside of the instrument, thus preventing reten- 
tion. 

When the caliber of the stricture is so small that only a filiform bougie 
can be passed, which fails to relieve the urgent symptoms, suprapubic 
puncture or aspiration of the bladder should be performed, and the pa- 
tient given a hot bath, a hot drink, and an opiate; a flaxseed poultice, 
large enough to cover the lower abdomen, should be applied. When the 
bladder again becomes distended, another effort should be made either to 
pass the tunneled catheter over the filiform bougie or to slip a small metal 
or silk catheter alongside of it, in order to reach the bladder. Should 
these expedients fail, an external perineal urethrotomy should be per- 
formed, using the filiform bougie as a guide (see p. 570). 

When the stricture is impassable and the symptoms are urgent, the 
bladder may be aspirated or punctured above the pubes, and the patient 
relaxed in the manner previously described, after which another attempt 
may be made to insert an instrument; if this also fails, a perineal ure- 
throtomy without a guide should be performed as soon as possible (p. 572). 
If the retention has existed for a number of houis before the patient is 
seen, and if numerous unsuccessful attempts have been made to dilate the 
stricture, operation should be undertaken without delay. 

This consists in making a suprapubic puncture one inch above the 
pubes, in the median line, with the largest sized needle in the aspirating 
outfit. The needle is held between the index-finger and thumb of tlie 
right hand, and so guarded that when tlic sudden puncture is made, it 
will not penetrate too deeply. After entering the viscus the stilct is 
withdrawn and the urine permitted to flow through the cannula until the 
bladder is emptied. Before withdrawing the tube irrigate the bladder 
with a hot sterile boric-acid solution. The needle puncture should be 
covered with a bit of sterilized cotton, fixed in place with collodion. 

A common cause of retention is prostatic hypertrophy. The treat- 
ment in these cases consists in the employment of a catheter of such a 
shape as to allow it to be successfully insinuated along the tortuous course 
puraued by the prostatic urethra. Beyond suprapubic puncture or as- 
piration, operation for the relief of this condition is seldom necessary. 

In order to relieve retention due to prostatic hypertrophy the in- 
struments necessary are the soft-rubber, rat-tailed, olive-pointed, coud6, 
bicoud6, Guyon's flexible prostatic, the ordinary metal cathetem, and the 
overcurved silver catheter devised by Brodie. These should be from 12 
to 15 inches in length. Attempts to catheterize such cases often fail 
because the instrument employed was too short to reach the bladder. 
The caliber of the instrument best suited to the majority of cases is about 
No. 15 or 18 French. Nothing but harm can follow the attempt to force 
too large an instrument through the canal in cases in which there is not 
only urethral obstruction, but spasm and inflammation of the posterior 
urethra and neck of the bladder as well. 
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In cases of retention associated with a fibroid thickening of the pros'- 
tatic isthmus, with contraction of the vesical neck, antiphlogistic treat- 
ment should be instituted. As a rule, in these cases there is little or no 
difficulty ill inserting either a soft-rubber or a flexible silk olive-pointed 
catheter. Should these fail to pass, an ordinary metal instrument should 
be employed. When the urethra is deflected to one side, the soft, pliable, 
rat-tailed catheter is the instrument of choi(*e. When, as a result of hy- 
pertrophy of the isthmus and the development of a pathologic middle 
lobe, the urethra forms an angle, the angled coud6 catheter is the one to 
be employed. When there is an inordinate enlargement, with lengthen- 
ing of the urethra and elevations of the vesical outlet, a bicoudd catheter 
should be relied upon to relieve the condition; if this fails, the overcurved 
metal catheter of Brodie will frequently succeed. When prolonged efforts 
at catheterism liave proved unsuccessful and the bladder is markedly 
distended, either suprapubic puncture or aspiration should be performed; 
relaxation is then secured by administering an opiate and a hot bath, and 
as soon iis the urine has rcaccunmlated, another effort may be made to 
reach the bladder with a catheter. If the first or second puncture fails 
to relieve the condition, suprapubic drainage should be established with- 
out further delay. In cases of overdistention in which repeated attempts 
at catheterism have failed, and severe traumatism has been inflicted upon 
the urethra and prostate, as evidenced by urethral liemorrhage, the bladder 
containing blood-dots as well as urine, a suprapubic opening should be 
made immediately. 

In elderly subjects, when the retention is due to an impassable stric- 
ture, as well as to hypertrophy of the prostate gkirul, suprapubic drainage 
should be- promptly establislied, the stricture being dealt with at a second 
operation, after the patient is convalescent. When the prostatic^ urethra 
is contracted by the encroachment of the growth, it is seldom possible to 
relieve a sudden retention b}^ catheterism. If the patient s age and 
condition warrant it, either a i)erineal or a suprapubic prostatectomy 
may be jierformed; in the aged, feeble, and uremic, permanent suprapubic 
drainage should be established. 

Retention due to vesical calculi or tumors may be relieved by the in- 
troduction of a soft-rubber catheter. 

A coeujulaiion of blood may take place in the bladder, obstructing the 
vesical outlet and causing retention of urine, a condition that is not free 
from danger and is often difficult to relieve. The source of the hemorrhage 
may be the kidney, bladder, posterior urethra, or prostate gland. In such 
cases the employment of an ordinary catheter is usually unsuccessful, 
for the eye of the instrument becomes occluded with clotted blood. An 
attempt to dislodge the obstruction may be made by injecting a hot 1 per 
cent, solution of phenol through a catheter by means of a hand syringe. 
When the hemorrhage has liecn profuse and a clot of large size is present, 
the overcurv^ed silver catheter of Brodie, or the blood catheter devised 
by Gross, should be employed. As soon as the urine is evacuated an 
effort should be made to get rid of the clot by breaking it up by means of 
the instrument in the bladder, and washing it out by irrigating with a 
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hemostatic solution. If all attempts at catheterism fail, a small-sized 
lithotrite should be introduced and an attempt made to crush and chum 
the clots in the bladder, emptying the contents from time to time by 
means of the evacuating catheter of the Bigelow apparatus, washing out 
the viscus with hot adrenalin solution. If this method is successful and 
the bladder is emptied, a full-sized soft-rubber catheter should be inserted 
and continuous drainage instituted. The patient should be kept at rest, 
and a full dose of opium and fluidextract of ergot administered. When 
the bladder is enormously distended and the symptoms are urgent, all at- 
tempts at catheterization or at breaking up the clot having failed, su- 
prapubic cystotomy should be performed. 

The treatment of chronic retention associated with the presence of 
residual urine is fully described in the sections devoted to the consideration 
of the various affections that give rise to this condition. 

TUBERCULOSIS OF THE URETHRA. 

Tuberculosis of the urethra may be secondary or immary in nature. 
A primary involvement is much more common than is generally believed, 
this affection being usually mistaken for a chronic urethritis ; the initial lesion 
of syphilis ; a periurethral infiltration ; or an abscess, fistula, or stricture the 
result of an antecedent gonorrhea. The male urethra is more frequently 
attacked by tuberculous disease than that of the female. 

The symptoms of a primary infection are vague. The histories of 
the few cases of primary tuberculosis of the urethra that came under my 
care show that previous chronic gonorrheal infection had existed, ac- 
companied by epididymitis, orchitis, deferentitis, vesiculitis, or prostatitis. 
The suspicion of a tuberculous urethritis is confirmed by the develop- 
ment, later, of a similar infection in some organ connected anatomically 
with the urethral tract. When the deep urethra is affected, the act of 
micturition is frequently accompanied by a disagreeable burning sensa- 
tion. Occasionally slight pain in the region of the neck of the bladder, 
together with intermittent attacks of dysuria, is complained of. This is 
sometimes relieved by the passage of a small mucopurulent mass. In 
four cases seen by me the only symptom that occurred during the first 
six months was an unexplainable tinging of the ejaculated semen with 
blood. There was a pronounced hereditary tendency to tuberculosis. 
Endoscopic examination revealed the presence of a superficial ulceration 
near the mouths of the ejaculatory ducts in tw'O csises, the urethra being 
normal in the others. In all, the tul>erculous infection had a tendency to 
descend. In no instance did the ureter or kidney become implicated. A 
microscopic examination of the seminal fluid showed the presence of 
tubercle bacilli in only two cases. 

A secondary tuberculosis of the urethra is characterized by an obsti- 
nate chronic urethritis that is uninfluenced by treatment, and is aggra- 
vated by the silver salts. There is increased frequency of urination, and pain 
occurs along the course of the urethra and at the penoscrotal junction. 
If the ulcerative process involves the prostatic urethra, tenesmus adds 
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to the discomfort. Hematuria is not a frequent symptom, and is 
generally intermittent and transitory. When the deep urethra is in- 
volved, there may be a terminal hematuria. 

Diagnosis. — A positive diagnosis of primary tuberculosis of the 
urethra in the early stage is reached only with difficulty. The unex- 
plainable ejaculation of bloody semen without the presence of other symp- 
toms is always to be regarded with suspicion. Time frequently confirms 
the diagnosis, the disease extending to some neighboring structure or 
organ. 

In secondary invasion of the urethra the condition is recognized 
earlier, as the urethral symptoms are associated with those manifested by 
the organ in which the infection originated. A definite conclusion may 
usually be reached by a careful study of the history. An endoscopic ex- 
amination of the urethra, together with a chemic, microscopic, and bac- 
teriologic investigation of the urine and of the secretions and discharge 
from the genito-urinary tract, should also be made. Even in the ad- 
vanced stages of the disease tubercle bacilli may be absent. 

In primary tuberculosis of the urethra the prognosis is favorable 
provid^ the patient receives the proper treatment. When the involve- 
ment of the urethra is secondary, the prognosis is grave. 

The treatment is both local and constitutional. Hygienic sur- 
roundings, proper diet, and suitable climate play just as important a 
part in the treatment of urethral tuberculosis as in that affecting any of 
the other structures of the body. Alcoholic beverages and sexual in- 
dulgence should be prohibited. Increasing doses of creasote, continuedr 
over long periods of time, and given in conjunction with iron and forced 
feeding, are serviceable in any form of genito-urinary tuberculosis. 

A priniary single lesion of the urethra may be treated locally by pass- 
ing an endoscopic tube down to the seat of infection and endeavoring to 
destroy the lesion by means of the curet, after which the wound is in- 
sufflated with iodoform and the patient kept at rest. If the ulcer is not 
extensive and so situated that its removal is feasible, the implicated por- 
tion of the canal may be resected and the ends of the resected urethra 
approximated by interrupted catgut sutures, continuous drainage being 
established by means of a catheter until union takes place. 

In those cases of suspected primary invasion accompanied by an in- 
tractable discharge which is not benefited by any method of treatment, 
irrigation with a hot solution of mercury bichlorid 1 : 20,000 will some- 
times give most gratifying results. When the lesions are situated in the 
anterior urethra, the canal should be gently irrigated with a sterilized 
boric-acid solution, and the following emulsion applied to the ulcerated 
surface by means of an applicator passed through an endoscopic tube: 


Iodoform gr. ccclx 

Pulv. tragacanth gr. xj 

Spt. vini rect tirIxxx 

Aquse dest 5viij 


When the lesions are confined to the posterior urethra, the bladder being 
healthy, it is best to disturb the canal as little as possible. In such cases 
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I seek to flush the canal by instructing the patient to urinate, after whidi 
about thirty minims of the iodoform emulsion are instilled gently into the 
deep urethra by means of a sterilized Keyes-Ultzmann syringe. This 
treatment should be administered every third day, and continued over a 
long period of time. 

A tuberculous stricture associated with urethral fistula should be 
treated by performing a combined internal and external perineal ure- 
throtomy. When the urethra and body of the penis become extensively 
involved in the tuberculous process, amputation of the organ may be 
demanded. 


TUMORS OF THE URETHRA. 

Tumors of the urethra are of rare occurrence; when they occur, they 
are similar in nature to, and require the same treatment as, neoplasms 
occurring in other portions of the body. 

Papilloma of the urethra occurs in several different forms, being 
seen most often as caruncle, multiple papillary growths, i)olypi, and 
papillomatous vegetations the result of chronic specific urethritis. 

Primary sarcoma of the urethra is practically unknown. Secon- 
dary carcinoma of the urethra may follow as the result of a cancerous 
process in the rectum, bladder, prostate, or penis. 

A primary carcinoma of the urethra, while very rare, has occasion- 
ally been observed. If the malignant character of the disease is recog- 
nized early and the carcinoma is so situated as to make urethrectomy 
possible, this operation should be performed without delay; when, how- 
ever, this is impossible, complete extirpation of the penis and urethra 
should be performed. 


INFLAMMATION OF THE MALE URETHRA (URETHRITIS). 

There are two forms of urethritis — non-specific and si)ecific. The 
inflammatory process may be acute, subacute, or chronic; it may be 
limited either to the anterior or to the posterior porticai of the c^anal, or it 
may involve the entire urethra; in the latter case it is known as an 
anteroposterior urethritis. 

Any morbid condition that has a tendency to keep the mucous mem- 
brane of the urethra continually congested predis|x)ses it to attacks of 
inflammation. The urethra is the habitat of a large variety of organ- 
isms, many of which are non-pathogenic and innocuous in the absence of 
pathologic conditions. Micro-organisms may be introduced into the 
urethra from without, as in the descent of infected urine from the kidneys, 
or they may come from a focus of chronic infection outside of the urethra. 
An inflammation developing under such circumstances is known as a 
concomitant urethritis 

The non-specific variety of urethritis is rare as compared with 
the specific form, known as gonorrhea. In the non-specific variety the 
disease generally runs a mild course and is amenable to treatment, tend- 
ing to subside in from eight to ten days. 
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A form frequently described as ^Hrritaiive urethritis'^ may be provoked 
by the ingestion of certain foods and drugs. Diabetes, the rheumatic 
or gouty diathesis, chronic eczema, herpes involving the penis, irritating 
injections, sexual excesses, prolonged sexual excitement, and chronic 
constipation may all be mentioned among the exciting causes. Trau- 
matism, foreign bodies or calculi in the urethra, neoplasms, stricture, in- 
vasion of the canal by animal parasites, may be mentioned among the 
etiologic factors. Finally, the inflammation may be secondary to a morbid 
process outside the urethra. Abnormal (jonditions of the urine and a 
prolonged and too vigorous treatment of chronic localized urethritis may 
also give rise to this form of infection. In rare instances a non-specific 
urethritis may prove rebellious to treatment, and become converted into 
a chronic condition that may be attended by severe complications. 

A specific urethritis that is also infectious may be due to a syph- 
ilitic lesion, chancroid, tuberculosis, typhoid, pneumonia, diphtheria, 
and, finally, infection from pyogenic organisms or gonococci. A specific 
urethritis that is non-gonorrheal in character may result from contact with 
a uterine or vaginal secretion that contains pyogenic organisms, or from 
coitus during or at about the menstrual period. This form of inflamma- 
tion may also follow the introduction of infected instruments, alcoholic 
excesses, and repeated attacks of gonorrhea. 

The symptoms of specific urethritis due to the ordinary pus-pro- 
ducing micro-organisms are similar to those accompanying an attack of 
gonorrhea; they are usually, however, of a milder type. The affection, 
moreover, tends to subside in the course of two weeks, provided the 
treatment is not conducted in too heroic a manner. Occasionally this 
variety of urethritis may be attended by a profuse discharge and by the 
development of severe complications, the local condition finally becoming 
chronic; the discharge is catarrhal in nature, and may persist for weeks, 
months, or years, the patient eventually becoming a profound sexual 
neurasthenic. 


Gonorrhea. 

This variety of specific urethritis is an infectious suppurative process, 
inflammatory in character, whose causative agent is a specific micro- 
organism known as the gonococcus, which is never found in the normal 
urethra. It is the most common form of venereal infection, and is ac- 
quired as the result of either mediate or immediate infection. 

Gonorrhea is a virulent inflammation, attacking not only the entire 
urethral mucous membrane, but eventually invading also the submucous 
tissues, and being accompanied by an active cell proliferation. After 
one attack the mucous membrane is never completely restored to its 
normal condition, for the desquamating patches of cylindric epithelium 
are replaced by the squamous variety. The time that elapses between 
inoculation and the development of symptoms varies markedly in different 
individuals. 

The fossa navicularis is the first portion of the urethra to participate 
actively in the inflammatory reaction, which gradually extends, by 
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continuity of tissue, until a large portion or even the entire mucous 
surface is invaded. When the organisms have gained access to the canal, 
they rapidly proliferate and eliminate toxins that are in themselves 
extremely irritating to the mucous membrane. 

In long-standing cases of gonorrhea the mucous membrane of the 
urethra seems to become less susceptible to the toxins eliiftinated by the 
gonococci, which apparently lose their irritating effect; thus it is seen 
that in oft-repeated relapsing cases the resulting inflammatory symptoms 
are less severe than those that attend primary infection. The glands of 
Littrd are extremely likely to become implicated in the gonorrheal 
process. 

Following occlusion of the ducts of these glands cysts are formed; 
these contain colloid substances that may undergo suppuration, giving 
rise to “follicular abscesses.” When the ducts remain patulous and an 
acute inflammation of the glandular structure occurs, a condition known 
as “ glandular urethritis” develops. 

A chronic gonorrheal process of the glandular tissue may remain 
latent for an indefinite time. In this condition the glands are converted 
into hard, nodular masses that can readily be felt along the under sur- 
face of the urethra on palpation. 

As the result of specific inflammation the lacunae of Morgagni may 
become atrophied and disappear; occasionally they become filled with 
the debris of the exfoliated epithelium, forming small cysts that, in turn, 
may suppurate, giving rise to a peri-urethral abscess or to a urethral fistula. 

When the disease becomes chronic, it shows a decided tendency to 
become localized to one or more portions of the urethra, having a prefer- 
ence for the region of the fossa navicularis and the bulbous and prostatic 
portions of the canal. Congested patches, glandular patches, erosions, 
ulcerations, “ nacreous patches,” papillomatous vegetations, and edema- 
tous folds are among the lesions that attack the mucous membrane in 
chronic gonorrhea. The membranous urethra is but seldom implicated; 
when it is involved, the process usually follows a periurethral cell infil- 
tration that has extended from the bulbous portion of the canal. Besides 
the inflammatory condition of the prostatic urethra, small follicular 
abscesses are likely to form, which rupture and discharge pus into the 
urethra, cicatrization being followed by the formation of small indurated 
masses. The verumontanum frequently becomes thickened and indu- 
rated, and the mouths of the ejaculatory ducts become patulous and 
rigid. A portion of or the entire organ is frequently the seat of a subacute 
or a chronic inflammation. 

Acute Anterior Gonorrheal Urethritis.— Occasionally the acute 
symptoms appear suddenly, but in the majority of cases there is a 
prodromal stage, which lasts, on the average, from three to four days. 
In mild attacks the only symptom is often a slight irritation of the terminal 
portion of the urethra. A tickling or itching sensation serves to fix the 
patient's attention on the organ. The lips of the meatus are slightly 
swollen and congested, and bathed in a glairy, mucous discharge that 
causes the lips to adhere between the acts of urination. When the onset 
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is more acute, the lips of the meatus are swollen, pouting, and reddened, 
and the region of the urinary orifice is congested. The mucous membrane 
of the urethra presents a deep-red, glazed appearance, and is covered 
with mucus. There is a sensation of burning or heat during urination, 
and frequent recurring erections or partial priapism constitute a dis- 
tressing feature. A severe prodromal stage is usually of short duration, 
the discharge rapidly becoming purulent. 

The acute, purulent, or florid stage is usually characterized by pain, 
swelling, discoloration, and the discharge of pus. Anxiety and depression 
are not uncommon. In nervous patients there may be malaise or slight 
febrile reaction. 

In many instances the disease pursues a mild course, the symptoms 
consisting merely of a purulent discharge and a slight burning sensation. 
In the purulent stage a small amount of blood is frequently mixed with 
the discharge. In some cases the disease may be marked by the onset 
of very mild inflammatory symptoms that gradually subside in the course 
of six weeks; in others, the inflammatory symptoms may be severe, or 
the condition may pass into the stage of decline and be attended by 
complications that may prolong the process indefinitely. 

The character of the discharge varies with the nature of the inflamma- 
tory reaction. In the beginning of the florid stage it is purulent and 
frequently sanguinolent. It may be but slight or extremely profuse, 
being most free in the morning and diminishing as night approaches. 
It may be thick or watery, and is generally of a light cream or dirty, 
greenish-yellow color. At this stage the urine will be cloudy and contain 
pus-cells loaded with gonococci, the epithelium and mucus having almost 
entirely disappeared. 

There may be increased frequency of urination, a change in the caliber 
of the stream, ardor urina?, painful erections, urethral hemorrhage, or 
chordee. Retention is a rare symptom. The swelling of the mucous 
membrane so narrows the lumen of the canal as to interfere with dilatation, 
and the urinary stream may be forked, twisted, or diminished in caliber. 

Pain varies in intensity in different cases. It may consist merely 
of a slight irritation or of a severe burning or even agonizing sensation. 
Hemorrhage is not common. Unusual exertion, prolonged erections, 
ungratified sexual excitement, or coitus may, however, cause profuse 
bleeding. Chordee may be temporary or permanent; it usually occurs 
during the night, but may appear during the day. The curvature is 
usually directed downward, but rarely it is deflected upward or laterally. 
Attempts at forcibly straightening the penis by the method known as 
''breaking the cord^' have in some instances been followed by alarming 
hemorrhage, and in others by the formation of stricture. 

When the anterior urethra alone is affected and the patient is directed 
to pass a portion of the urine into a glass receptacle and then to pass 
the remaining quantity into another vessel, it will be observed that the 
first urine will be cloudy and the second clear. 

Acute Posterior Urethritis. — In at least 95 per cent, of cases of 
gonorrhea the inflammation involves the posterior urethra. The onset 
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of the attack may be so mild as to pass unnoticed, or it may be sudden, 
violent, and severe. In the large majority of cases the extension of the 
inflammation to the deep urethra is not accompanied by any characteristic 
symptoms. The desire to micturate is generally slightly increased, and 
a temporary cessation of the urethral discharge occure. In such cases 
the diagnosis is made by the two-glass urinary test or by lavage of the 
anterior urethra, followed by the passage of the urine into two receptacles, 
the first urine passed being clear and the second cloudy. When the onset 
is severe, spasm and pain at the neck of the bladder and in the perineum 
occur at the termination of urination, these symptoms being soon followed 
by a frequent desire to urinate and the expulsion of but a few drops of 
urine. Tenesmus of varying degree develops and the pain may become 
excruciating. When it is severe, albumin appears in the urine. Hema- 
turia occurs only in the terminal stage, when bloody urine will be passed. 

In cases in which the posterior urethra is gradually invaded the dis- 
charge is, as a rule, but slightly influenced. When the onset is sharp and 
sudden, the discharge may become more profuse or cciise completely, 
only to reappear when the acute symptoms subside, so that in these 
cases the sudden reappearance of the urethral discharge is always a favor- 
able symptom, indicating that the active posterior inflammation is abating. 
Recurring erections and nocturnal emissions are often troublesome. 
It is remarkable that, even in the severest cases, constitutional symptoms 
are usually absent. If fever is present, this generally indicates that a 
suppurative process is developing. In suspicious cases the blood should 
be examined and a blood count made. Complete retention of urine is 
not unusual in severe cases, but a condition known tus relative inconti- 
nence” is far more common. In this the compressor urethrse muscles 
are weakened and control of the bladder is lost, so that at tlie sound of 
running water, or when a sudden desire to urinate is not immediately 
gratified, a slight leakage of urine occui-s. 

In mild cases the attack usually subsides in tlie course of two weeks, 
leaving a subacute anteroposterior uretliritis. In severe cases the symp- 
toms gradually abate, and those of anterior urethritis, which were held 
in abeyance, reappear in the form of an acute exacerbation. The urethral 
discharge now becomes profuse. Occasionally a violent posterior ure- 
thritis terminates in unexpected convalescence an<I prompt recovery. 
More commonly a chronic localized lesion develops in the prostatic urethra 
or a subacute anteroposterior urethritis is left behind. If the two-glass 
urinary test is employed in acute posterior urethritis, both urines will be 
found to be cloudy. Gonococci are readily discernible in the discharge 
from the deep urethra. 

Infection of the posterior urethra may be followed by the develop- 
ment of grave complications, such tis inflammation of the various adjacent 
structures, gonorrheal arthritis, pyemia, peritonitis, and secondary in- 
volvement of distant organs. 

Treatment of Gonorrhea.— In treating gonorrhea, the physician 
should bear in mind that he is dealing with a virulent inflammation, due 
to a specific infection. 
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Abortive Treatment. — An attempt to abort the disease should be 
made only in the prodromal stage, when the symptoms consist merely of a 
tickling sensation at the meatus and a slight dischargeof glairy mucus. The 
urine is clear, but when agitated, small shreds of epithelium will be dis- 
covered floating about. The microscope will reveal the presence of 
epithelium and possibly of a few leukocytes. The gonococci will be found 
free in the serum or adherent to the epithelial cells. In the presence of 
such a condition abortive ti-eatment is justifiable. 

In the firet stage of a gonococcic invasion the judicious employment of 
germicides, such as the various preparations of the silver salts, potassium 
permanganate, or mercury bichlorid, may be followed by gratifying 
results. I have had excellent results from irrigations, practised twice 
daily for seven or eight days, of a hot solution of either potassium per- 
manganate or mercury bichlorid 1 : 20,000. The method advocated by 
White and Martin, and which I have found very serviceable, is as follows: 
After urination four drops of a 4 per cent, solution of eucain are injected 
into the urethra, followed by one or two drams of a solution of protargol, 
which should be retained for three minutes. The injections are repeated 
at intervals of two hours. Whenever the bottle is half emptied, it should 
be refilled with water, until, at the end of the third day, the strength of 
the solution has diminished to 1 : 3200. If the treatment is successful, 
recovery may be expected in about seven days. If the discharge pei’sists, 
an antiseptic and astringent injection will be required to complete the 
cure. The patient should be placed at rest, and a setlativc, soothing lotion 
should be kept constantly applied. A light bland diet and the usual 
balsamic remedies should be jirescribcd. If the symptoms become hyper- 
acute, the treatment should be discontinued at once. 

Gener,al Treatment. — The penis should always be examined in 
order to ascertain the character and amount of discharge; to determine 
to what extent the inflammatory process hfus involved the lips of the 
meatus or the glans penis, and whether any deformity or complication 
exists that will tend to modify the local treatment or limit the use of 
urethral instruments. 

During the acute stage the penis should be immersed in a cup of hot 
water for ten minutes thrice daily. The dressings should be absorbent 
and should be changed frequently. The meatus should be smeared with 
vasclin. The patient should be warned of the danger of infection, and 
cautioned against carrying the infection to the eye. Soiled dressings 
should immediately be burned. The diet should be bland, simple, and 
unirritating. Alcoholic beverages should be forbidden, except in those 
addicted to their use; in these, small quant ities of whisky or of still wines 
may be allowed. Coitus should be abstained from. A suspensory ban- 
dage should be worn, and the patient directed to rise during the night to 
urinate. 

The bowels should be regulated, and the patient encouraged to drink 
freely of a slightly alkaline water. 

In acute uncomplicated gonorrhea I have employed the following 
method with excellent results: 
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The usual instructions are given regarding rest, diet, hygiene, and 
cleanliness. Capsules containing cubebs, copaiba, sandalwood, and 
methylene-blue are to be given thrice daily, a half-hour after meals. 
The patient is instructed to make injections of a 10 per cent, solution of 
argyrol at least thrice daily, and more frequently if possible, using a hand 
syringe. The fluid should be retained for five minutes during the day 
and for fifteen minutes at bedtime. If it gives rise to pain, the solution 
should be allowed to pass out. In a primary attack it is well to begin 
with a small quantity, not over one dram at a time at first, gradually 
increasing the quantity to four drams. The syringe should not hold over 
four drams. It should be of glass, mounted with a hard-rubber caj); the 
distal end should be cone-shaped and fitted with a rubber cover. The 
piston should glide eiisily and smoothly in the barrel. At about the end 
of ten days the stage of decline generally sets in. The methylene-blue 
capsules and argyrol injections are now discontinued, and capsules con- 
taining cubebs, copaiba, and sandalwood are given before meals, and 
five-grain capsules of urotropin a half-hour after meals. An injection 
of 0.25 per cent, solution of jm^targol is now employed. If this is well 
tolerated, the strength should be gradually increased until a 1 per cent, 
solution is employed. By the end of the fourth week it will be found that 
the terminal stage has been reached, the only symptom being a mucoid 
discharge. At this stage treatment is again modified. The btilsamic 
remedies and urotropin capsules arc discontinued, and capsules of sandal- 
wood and salol given instead. A purely astringent injection is also 
prescribed. The following injection, suggested by J. William White, 
is excellent, and may be modified to suit the individual case: 

I^. Hydrarg. chlor. corr gr. J 

Zinci sulpljocarbol 5 ms 

Acid, borici oij 

Phenol 5} 

Boroglycerid (25) Sij 

Aquae destil q. s. S vj. 

SiG. — Inject; dilute if painful. 


An injection that I have found very serviceable in tlio stage of decline, 
when the mucoid condition predominates, is the following: 


I^. Zinc, sulph gr. xvj 

Plumb, acetat gr. xxx 

Glycer, of tannin, 

Lloyd's hydras tin aa 5iv 

Mucil. acac^ije 5iv 

Aqme destil q. s.Svj. 

Sio. — Inject. 


The injection known as ''brue,'^ the formula for which follows, Is fre- 
quently efficacious: 


H. Plumbi acetat 

Zinci sulph 

Ext. krameria fid. 

Tinct. opii 

Aquse dest 


gr. xxx 
gr. xvj 
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Ultzmann recommends: 


Zinc, sulph gr. xyj 

Pulv. alum gr. vj-xij 

Phenol Kr. iv 

Aqusc 5vj. 


M. SiG. — Inject. 

When all symptoms have disappeared and the patient is convalescent, 
the astringent injection should be gradually weakened rather than 
suddenly discontinued. When this method has been continued for a 
week and no symptoms of the disease have appeared, the patient may be 
regarded as cured. Alcoholic or sexual indulgence should be interdicted 
for at least three weeks. If a relapse occurs, the antiseptic treatment 
indicated for the second stage of the affection should again be employed, 
to be followed by antiseptic and iistringent remedies when the stage of 
decline again sets in. 

Treatment of Severe Acute Posterior Urethritis. — Wlien the 
morbid process involves the posterior urethra, all local treatment is to 
be abandoned until the symptoms subside. In the milder forms the 
patient may be allowed to bo up and about, but there should be as little 
exertion as possible. The diet should be restricted, the bowels regulated, 
and the patient encouraged to drink freely of an alkaline water. Cap- 
sules containing cubebs, copaiba, sandalwood, and methylene-blue should 
be taken before meals, and a sedative mixture after meals. In a few days 
the inflammatory symptoms will subside, when the usual method of 
treatment may be employed. When the onset is violent, with pain, 
hemorrhage, dysuria, and tenesmus, the patient should be placed at 
absolute rest and a liquid diet prescribed. Frequently repeated hot 
sitz-baths, and the application of a hot-water bag over the pubes and 
perineum, greatly relieve the pain and spasm. If these become un- 
bearable, a hypodermic injection of morphin, J grain, and atropin, 
grain, should be given directly into the tissues of the perineum. Reten- 
tion of urine constitutes a painful complication, and demands systematic 
aseptic catheterization. 

Chronic Anterior Urethritis. — In most instances there are no 
symptoms l)eyond the presence of a mucopurulent or a scanty mucoid 
discharge, usually occurring in tlie morning. A burning sensation along 
the course of the urethra is sometimes complained of, and there is fre- 
quently a sliglit dribbling of urine at the end of micturition. Acute 
symptoms, the result of either al(‘oholic or sexual indulgence or a too 
active overstimulating treatment, are likely to develop. If the urine is 
passed into t\yo glasses, the first will lie found cloudy and the second clear. 

If the urethra is examined with the endoscope, congested and granular 
patches, erosions and superficial ulcerations, or nacreous” patches 
will be seen; the hist-named lesions usually precede the formation of 
stricture. Tlie inflamed mouths of the ducts of the glands of Littrd 
can plainly be seen on the floor and roof of the urethra, and be detected 
on passing a steel bougie into the canal and running the finger along the 
under surface of the urethra, when a number of small nodules can be 
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felt. Occasionally the entire anterior urethra, but more frequently only 
the membranous portion, becomes indurated and rigid and its elasticity 
impaired. 

Chronic Posterior Urethritis. — The symptoms of this affection 
may be either very mild or very severe. Thus, beyond a tur- 
bidity of the urine, caused by the presence of gonorrheal threads, there may 
be no other sj^mptom. If these cases do not receive proper treatment, 
they may drag along for years. Occasionally a slight mucoid discharge 
is seen, usually in the morning; this is readily controlled l)y an astringent 
injection. The desire to micturate may he increased, and there may 
also be pain. Nocturnal pollutions are common. The semen may 
be tinged with blood and ejaculation is freciucntly })ainful. Atonic 
impotence not uncommonly exists. If the disease pemists, the patient 
frequently develops sexual neurasthenia. 

When the discharge is mucopurulent, the balsamic remedies arc indi- 
cated, together with the use of urinary antiseptics, su(*h as salol and 
urotropin. The diet should not be too restricted. Alcoholic and sexusil 
indulgence should be prohibited. 

Superficial ulcerations or erosions are best treated by irrigations of 
the anterior urethra every other day with a solution of silver nitrate 
1 : 10,000 or protargol 1 : 2000, after which a soft-rubber catheter should 
be passed into the bladder and the viscus filled with the medicament; 
the instrument should then be withdrawn, and the patient instru(;ted 
to eva(;uatc the contents of the bladder; in this way the entire canal is 
flushed. An endoscope should now be passed, and a strong stimulating 
lotion, such as a 2 per cent, alcoholic solution of phenol or silver nitrate 
2i grains to the ounce, should be applied by means of an applicator. 
The strength of the solutions may l)e gradually increased jis the effecit 
produced warrants. When the mucous surface is markedly congested, 
or in erosions or ulcerations associated witli a ])eriurethral infiltration 
that narrows the lumen of the canal and interferes with its normal elas- 
ticity, gradual dilatation, employed in conjunction with a stimulating 
ointment, will frequently effect a cure. If necessary, a rneatotomy 
should be performed. The entire urethra is irrigated with a protargol 
solution, 1 : 2000, after w^hich a steel bougie that will comfortably dilate 
the urethra is smeared with the ointment and inserted. It is allowed to 
remain for at least five minutes, unless it produces pain. If there is a 
follicular involvement, the under surface of the urethra should be massaged 
with the index-finger, making pressure on the diseased glands and forcing 
out any pathologic secretion they may contain and allowing the remedy 
to come in contact with the foci of the disease. 

Among the many ointments prescribed, those in most general use are: 

I^. lodin gr. vj 

Kalii iodid gr. xxx 

01. amygdal 5j 

Lanolin 5j. {Finffer^s ointment,) 

M. 

VOL. i\' — 34 
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IJ. Argent, nit 

Lanolin Siij 

01. oliv Siss. 

M. 

Another formula is: 

Ichthyol .... 

Balsam. Peru 
Resorcinol. . . 

01. ricin 

M. 

In chronic congested patches metal bougies smeared with blue oint- 
ment have been employed with success. These are inserted into the 
urethra for a few minutes every third day. By means of a Kollmann 
intra-urcthral probe, the end of which has been wound with absorbent 
cotton thickly covered with ointment, the application may be made 
without previous dilatation or the use of tlie endoscope. The applicator 
is gently passed into the urethra until the compressor urethrae muscle is 
reached. It is allowed to remain here for a minute or two, and then 
gradually withdrawn, being slowly rotated meanwhile so that the entire 
wall of the anterior urethra is medicated. When the application is to 
be made to the posterior urethra, a posterior urethral endoscope must be 
employed. Papillomata or polypi must be removed with curet or snare. 
Follicular urethritis may be treated locally by exposing the diseased orifice 
by means of the endoscope, evacuating any discharge with Kollmann’s 
capillary aspirator, and then injecting any desired preparation into the 
structure of the gland by means of the cannula and syringe, also devised 
by Kollmann. In inveterate cases of follicular urethritis an attempt 
may be made to destroy the glands by means of the electrolytic pointed 
probe. 

liosions in the posterior urethra arc treated in precisely the same 
manner as those found in the anterior portion of the canal. When the 
disease is localized to the deep urethra, the entire canal must be irrigated 
when it is desired to flush the urethra with any medicament. Applica- 
tions of stimulating solutions or ointments are made by means of an 
applicator passed through a posterior endoscope. Frequently it may be 
found inexpedient to irrigate the prostatic urethra or to irrigate it by 
inserting the endoscope; in such cases instillations may be made by means 
of the Keyes-Ultzmann or (iuyon syringe, injecting from five to ten 
minims of a 0.25 to 2 per cent, protargol solution, or a silver nitrate 
solution, 24 grains to the ounce. Argyrol is valueless in chronic^ cjxses. 

Occasionally local treatment in chronic cases is continued over too 
long a period. When the discharge persists in spite of treatment, this 
should be discontinued and efforts directed toward improving the patient’s 
general health. Chronic gonorrhea may be followed by a urethrorrhea, 
which \rill disappear if treatment is omitted. 

The marriage of one who has a chronic inflammatory lesion in the 
urethra or a suppurative discharge should never be sanctioned. 


§ r. XV 
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GONORRHEA IN THE FEMALE. 

Gonorrhea occurs far more frequently among women than is gen- 
erally believed. Any portion of the mucous surface of the genital appa- 
ratus may be the primary scat of infection, or, as rarely happens, it may, 
from the outset, be involved in its entirety. It is not unusual to find 
two distinct portions'of the genital apparatus infected simultaneously. 
The inflammatory symptoms may be acute, subacute, or chronic. 

Gonorrhea of the Urethra. — Except in children and young 
adults, the urethra is usually the first portion of the genital apparatus 
to be invaded by the gonococci, although the urctlira and cervical canal 
may be affected simultaneously. The j)eriod of incubation is from two 
to five days. The attack begins with a burning, tingling sensation in the 
urethra, attended with a slight serous secretion. Later the symptoms 
become more acute. There is burning pain along the canal, especially 
during urination, the lips of the meatus are swollen and pouting, and 
there is a discharge of greenish-yellow pus that irritates the mucous 
membrane with which it comes in contact. The bladder soon becomes 
implicated and ardor urinie occurs. Wlien the urethra alone is involved, 
the two-glass urinary test will show the first urine to be cloudy and the sec- 
ond clear; if the bladder is affected, both will be cloudy. If the patient 
has urinated just before examination, no discharge will be dis(;eriiible 
unless it is expressed from the canal by making pressure along the under 
surface of the urethra — a test known as ‘'stripping tlie urethra." The 
symptoms subside in the course of a week, and a chronic urethritis may 
be set up. 

A form of chronic urethritis is occasionally observed that resembles 
a similar condition attacking the deep urethra in the male. In this con- 
dition the urine is cloudy, and contains mucus, pus, and epithelium. 
Increased frequency of urination, pain in the sacral regic^n, and vaginis- 
mus occur. Examination reveals a thickening of tlic mucous membrane, 
due to cell proliferation, with a fissure or erosion at the ne(?k of the bladder. 

Gonorrhea of the Os Uteri. — Next in frequency to the urethra 
the cervical canal is most often the seat of primary attack. This is a 
serious condition, because of the danger ()f the (lisea.se becoming latent. 
A gonorrheal infection of the neck of the uterus may be limited to the 
cervical canal, the proce.ss being inhibited at the os internum. When 
the affection becomes chronic, it is likely to become localized in the glands 
of Naboth; in this case there will be few, if any, appreciaVdc symptoms. 
The discharge is frequently free from gonococci, })ut women so affected 
often transmit the infection. The (lendx is generally infected primarily, 
but it is not uncommon to find it involved simultaneously with the ure- 
thra. It is only in the hyperacute cases that the infection extends back- 
ward and involves the uterus. 

Invasion of the cervix uteri is generally very insidious, and there are 
no characteristic symptoms. In some ca.scs there is a feeling of weight 
in the pelvis, a dragging sensation in the loins, or the uterus may be sen- 
sitive on palpation. Dysmenorrhea or metrorrhagia, together with a 
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slight increase in the leukorrheal discharge, may be the first symptoms. 
On vaginal examination nothing abnormal may be visible beyond a 
slight congestion, with a thick, glairy mucous discharge at the outlet, 
or the neck of the uterus may be swollen, red, and pouting, with erosions 
on the mucous membrane. This form of inflammation sometimes ex- 
tends and involves the mucous membrane of the vagina surrounding the 
uterus. The cervix may be deeply eroded and of a purplish hue, in which 
case there is a thick, mucopurulent secTetion that bathes the neck of the 
uterus and collects in the posterior ix)rtion of the vagina, giving rise to 
a localized vaginitis. When the glands of Naboth are involved, the cervix 
presents a nodular appearance, sometimes dotted with red elevations, 
thick plugs of mucus being adherent to the uterine outlet. 

Gonorrheal Endometritis.— Gonorrhea of the uterus may be 
acute or clironic. A diagnosis can be made only from a history of the 
case and from the discovery of gonococci in the discharges. Usually 
there is a feeling of malaise, with slight fever, nausea, and vomiting. Pain 
is felt in the sacral region and is aggravated by motion. There is often 
a burning or bearing-down sensation in the pelvis. The vagina is hot, 
and the uterus is symmetrically enlarged and tender. The cervix is 
edematous and inflamed. In t he early stages the discharge from the uterus 
will be mucopurulent; later it becomes imrulent and frequently tinged 
with blood. Menstrual suppression or menorrhagia may occur. 

It is frequently impossible to differentiate between a chronic inflam- 
mation of the uterus due to gonococcic invasion and one produced by other 
causes. A gonorrheal perimetritis is an especially dangerous condition, 
being prone to develop either during pregnancy or just after childbirth, 
and frequently giving rise to sepsis. 

Chronic gonorrheal metritis, perimetritis, salpingitis,^ and 
oophoritis are treated of elsewhere (see Vol. V). 

Gonorrhea of the Vulva. — Gonorrheal vulvitis may be a pri- 
mary or a secondary infection. It may involve the vulva alone, but is 
frequently com|)licated by urethritis and bartholinitis. It is most com- 
monly seen in children and young girls, occurring as the result of rape 
or of the first attempt at coitus with a man suffering from a specific ure- 
thritis. The attack usually begins with an itching or an intense burning 
sensation of the external genitalia, accompanied by a mucoid discharge 
that rapidly becomes purulent and very profuse, causing an irritation of 
the cutaneous structures with wliich it comes in contact. Patches of 
dermatitis are not infrequently seen on the inner side of the thighs. If 
the discharge comes in contact with the anus, tenesmus of the sphincter 
ani results, the symptoms simulating fissure in ano. The labia become 
edematous and swollen. Tlie mucous membrane covering the vulva be- 
comes eroded. The pjissage of the acid urine over the eroded surfaces 
gives rise to severe pain and discomfort. The irritation about the clitoris 
frequently produces intense sexual excitement and even nymphomania. 

Gonorrheal Infection of the Glands. — The structures most likely 
to become infected are Skene's urethral glands, the extra-urethral and 
para-urethral follicles, and the glands of Bartholin and of Naboth. This 
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form of gonorrhea is but little understood, and is not infrequently en- 
tirely overlooked or neglected. 

Bartholinitis. — This affection may be either acute or chronic, and 
frequently complicates gonorrheal vulvitis. The earliest symptom is a 
feeling of pain and rigidity of the affected labium; a small mass develops 
in the lower portion of the vaginal orifice; this rapidly increases in size, 
and may attain the dimensions of a hen’s egg. The swcllirfg is red and 
sensitive. Congestion and edema are present. Pain is increased on 
exertion, and there may be mild rigor, with febrile reaction. Suppura- 
tion is the rule, the abscess rupturing near the orifice of the duct, and dis- 
charging a thick yellow pus that is frequently offensive and contains 
gonococci. The parts gradually assume their normal condition, leaving 
a sinas or a portion of the infected gland behind, which may become the 
seat of future abscesses and the avenue by which the infection may be 
transmitted. When the duct of the gland alone is involved, there may 
be no symptoms beyond a slight feeling of irritation in the part, and the 
patient may be unaware of her condition. The infection may extend to 
the gland, and an abscess forming on it may result in chronic adenitis. 

Gonorrheal Vaginitis. — This condition is usually secondary to infec- 
tion of the urethra or vulva. The inflammatory pmcess may be acute, sub- 
acute, or chronic, and diffuse or localized. Any j)ortion of the vagina may 
be involved. In the acute variety there is at fiist an uneasy, burning 
sensation in the vagina, attended by a mucopurulent discharge that soon 
bc(;omcs purulent. Edema and erosion of the folds of inu(*ous membrane 
at the entrance of the vagina ocjcur. When the entire structure is in- 
flamed, especially if urethritis or vulvitis is also present, the patient’s suffer- 
ings are intense. The mucous membrane of the vagina becomes so swollen 
and tender that local treatment is iin|X)ssiblc until the hyperacute symp- 
toms subside. 

In the subacute stage the discharge is scantier and more mu(!oid in 
character, becoming localized to one or more patches on the inu(*ous sur- 
face. 

In chronic vaginitis the mucous membrane becomes thickened and 
granular, and a catarrhal discharge occurs that is generally mistaken 
for leukorrhea. 

Treatment. — The treatment of gonorrhea in women is usually a 
very unsatisfactory procedure. The acute invasion is frequently so mild 
and subsides so quickly into either a subacute or a chronic condition that 
it is often impossible to impress such patients with the necessity of sub- 
mitting to the tedious course of local treatment required to effect a cure. 
The appearance of the catamenia interferes with treatment and delays 
convalescence. 

Gonorrheal Urethritis. — The administration of the balsamic rem- 
edies or of genito-urinary antiseptics is indicated only when either the 
urethra or the bladder is involved. An uncomplicated case of urethritis 
in the female is treated on exactly the same lines as a similar infection 
in the male, with the exception that the topical remedies should be stronger 
and that the glass hand syringe employed should not have a capacity 
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of over one dram. If cystitis, vulvitis, bartholinitis, or vaginitis develops, 
local treatment must be discontinued until the acute symptoms have 
subsided. When there is a hyperacute urethritis, the treatment consists 
of frequent hot sitz-baths and vaginal irrigations with potassium perman- 
ganate solution. No urethral medication should be undertaken until all 
acute symptoms are under control. 

When the affection becomes chronic, the lesions somewhat resemble 
those seen in the male urethra in a similar condition and demand the 
same treatment. If the urine contains pus and mucus, the balsamic rem- 
edies should be continued. Ointments of one of the newer silver salts 
should be applied to the diseased surface about every third day with the 
aid of tlie endcjscope. When there is a periurethral infiltration, with a 
fissure at the neck of the bladder, the vesical erosion should be touched 
with a bit of cotton wound on the end of an applicator, moistened with 
a solution of silver nitrate, five grains to the ounce, and passed through 
an endos(H3pe. A soft-rubber catheter should then be inserted and the 
bladder irrigated with 1 : 10,000 silver nitrate solution, gradually increas- 
ing the strength of the solution its the indications demand. A short 
steel bougie should next be inserted, and allowed to remain in the urethra 
for two or three minutes. Stricture of the urethra is treated by gradual 
dilatation. 

Gonorrhea of the Os Uteri and Uterus. — The sole treatment for 
a gonorrheal infection that involves only the os uteri or the uterus con- 
sists in dilatation and curettage of the cervical canal and the cavity of the 
uterus. After the curettage the vagina should be douched twice daily with 
either a bichlorid or a ]3otassium i^ermanganate solution. If any evi- 
dence of the affection is found about the cervix after the operation, this 
should be ‘treated with local applications of one of the silver salts, prefer- 
ably silver nitrate. Ichthyol is also very serviceable at times as a topical 
application. If the uterine adnexa are diseased, the curettage should be 
followed at once by abdominal section and removal of the diseased ap- 
pendages. 

Gonorrheal Vulvitis. — Rest and a restricted diet should be ordered 
and the bowels moved freely with the aid of salines. The urine should 
be rendered unirritating by the intenial administration of potassium 
citrate and alkaline mineral waters. Cleanliness is absolutely essential. 
If the hair about the pubes becomes matted, it should be shaved off and 
the secretion washed away with a stream of hot normal salt solution, 
care being exercised to prevent the discharge from being driven into the 
vagina or urethra. The part is then sprayed with hydrogen dioxid and 
afterward irrigated with salt solution. The inflamed surface should 
then be brushed over with a 20 per cent, solution of argyrol, followed by 
an irrigation of 1 : 5000 mercury bichlorid solution, or potassium perman- 
ganate, 1 : 2000, after which sterilized gauze, moistened with either solu- 
tion, may be kept constantly applied to the part, the dressing being 
held in place by means of a T-bandage. If the symptoms become very 
acute, and there are swelling and pain, lead-water and laudanum should 
be applied. If there is marked edema, multiple punctures, under strict 
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asepsis, should be made, penetrating merely through the cutaneous sur- 
face. This pro(;edure is frequently followed by immediate relief from 
pain and the subsidence of the swelling. When the symptoms abate, 
a boric-acid solution may be substituted for the mercury bichlorid or 
potassium permanganate solution. When the condition becomes chronic 
and localized, irrigations of weak solutions of mercur}" bichlorid should 
be ordered twice daily, and local applications, either of silver nitrate 
(20 grains to the ounce) or of protargol (2 grains to the ounce), be made 
to the lesions about once every third day. When the patient is conva- 
lescent, a dusting-poAvder, consisting of zinc stearate, talc, or bismuth, 
is to be applied, the labia being separated by means of sterilized absor- 
bent cotton. 

Gonorrheal Bartholinitis. — If the patient is seen during tlie early 
stage, before suppuration has occurred, the gland, together with the duct 
leading to the glandular tissue, should be resected. If su]3puration hits 
taken place, the abscess should be incised on the inner surface of the labia, 
and the gland, as well as its duct, destroyed by means of a curet and 
phenol, or, what is preferable, both stru(^tures should be completely 
resected, and the wound washed with hydrogen dioxid, irrigated with 
mercury bichlorid solution, packed with iodoform gauze, and allowed to 
granulate. Attempts to obtain union by first intention in such cases 
are futile. When the gland is enlarged and indurated, it should be re- 
sected by making an incision through the skin surface, closing the wound 
later by moans of interrupted sutures. 

Gonorrheal Vaginitis. — In mild crises the vagina should be douched 
night and morning with at least a gallon of a warm solution of corrosive 
sublimate 1 : 4000, gradually inciejising the strength to 1 : 2000; or potas- 
sium permanganate may be employetl, l)cginning with a 1 : 4(X)0 solution 
and increasing to 1 : 1000. After this two drams of liydrogen dioxid 
should 1)6 injected, and then washed away with a quart of normal salt 
solution. The entire mucous surface should next receive an apjilifration 
of a 20 per cent, argyrol solution, and a tampon wet with the same may 
be inserted and left in place until the next irrigation is to lie jicrformed. 
In the coume of a few days a 1 per cent, protargol sohition should be sub- 
stituted for the argyrol. In about ten days or two weeks the inflam- 
mation will become localized to one or more patches on the mucous mem- 
brane of the vagina. Irrigations with creolin, or preferably with I per 
cent, lysol solution, shoulcl now lie made, followed by local applications 
of silver nitrate solution, 30 grains to the ounce, or 1 per (rent, protargol 
solution, the applications being made with the aid of a speculum. After 
this a vaginal tampon of wood-wool, soaked either in ichthyol or in boro- 
glycerid, should be inserted. 

A chronic granular condition of the mucous surface, most commonly 
affecting the posterior segment of the tube just behind the cervix, should 
be treated by means of a vaginal douche of 1 : 20,000 mercury bichlorid 
solution, after which the woman should be placed in the knee-chest posi- 
tion and a Sims speculum introduced. The inflamed area should now 
be touched with the silver preparation, and a five-grain ichthyol vaginal 
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suppository inserted. When the inflammatory process is very acute, and 
a considerable portion of the tube is affected, local treatment is impossible 
until the symptoms begin to abate. The patient is kept in bed and a 
brisk purgative administered. Hot rectal injections, sitz-baths, and the 
local application of lead-water and laudanum, make up the treatment. 
The vulva and the orifice of the vagina may be painted over with a 10 per 
cent, solution of argyrol; about 1 dram of this may also be injected very 
gently into the tube by means of a small hand syringe, or by the insertion 
of a well-lubricated small rubber catheter. As soon as feasible, local 
treatment should be instituted. 

GONORRHEAL OPHTHALMIA. 

This is, fortunately, not a very common disease. It may be defined 
as a violent punilent conjunctivitis, caused by infection of the conjunc- 
tival sac by gonococci. The most common mode of infection is through 
contamination brought directly from the urethra to the eye; not infre- 
quently, also, cither as the result of accident or of carelessness on the part 
of the attendant, the infection is transmitted from the diseased to the sound 
eye. In the new-born infant the affection occurs by inoculation from 
the gonorrheal discharges about the genitals of the mother during the pas- 
sage of the child. 

Symptoms. — As a rule, the onset is so rapid that the inflammatory 
symptoms are in the acute stage when the patient applies for treatment. 
The symptoms usually appear veiy shortly after infection, and consist of 
itching and a feeling of irritation about the eye, similar to that expe- 
rienced when a foreign body is embedded in the conjunctiva. There is 
a free escape of lacrymal fluid, and the mucus collects in the inner canthus, 
gluing the eyelashes together. The conjunctiva, by this time, is mark- 
edly congested. The mucoid secretion soon becomes purulent and runs 
down the cheek, being diluted from time to time with the abundant watery 
secretion coming from the lacrymal gland. The ii ritating discharge fre- 
quently causes a <lermatitis of the skin surrounding the eye. 

The inflammatory process firet affects the inner surface of the eyelids, 
and rapidly involves the ent ire conjunctival sac. The eye assumes a deep- 
red, angry appearance, with swelling of the membrane and eveision of 
the lids, forming a thick border around the cornea — a condition known as 
‘^chemosis.” The eyelids become swollen, the upper lid being markedly 
discolored and overlapping the lower. Photophobia is frequent. Che- 
mosis may interfere with the circulation of the cornea, causing strangula- 
tion, and, as a result, there may be a localized ulceration or a sloughing 
of the entire cornea, with the discharge of the crystalline lens. 

In true gonorrheal ophthalmia the outlook is veiy grave. If the case 
is early brought under the care of a skilful ophthalmologist, the prognosis 
is somewhat brighter. Ulceration of the cornea leaves the vision more 
or less permanently impaired. 

Treatment. — ^The patient should be isolated in a moderately darkened, 
well-ventilated room, under the supervision of a day and a night nurse, 
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for constant care and attention are necessary to insure successful treat- 
ment. The attendants should be warned of the infectious nature of the 
disease. If but one eye is infected, the other should be protected by 
means of a Buller^s shield. Frequently repeated irrigations should be be- 
gun at once. These may consist of mercury bichlorid solution, 1 : 10,000, 
mercury cyanid, 1 : 5000, and boric acid. The fii*st two remedies mentioned 
are not germicidal in a strengtli that it is safe to employ in eye infections, 
knd consequently serve only as cleansing agents. De Schweinitz recom- 
mends a stearated solution of boric acid, which ‘'fulfils both purposes of 
being safe and cleansing.” If the cornea is not involved, compresses soaked 
in ice-water should be applied to the swollen eyelids, changing them 
every half-hour or less often, according to the effect produced. They 
may be used almost continuously for two or three houi-s. The conjunc- 
tival sac may be kept continually floated in a 5 per cent, argyrol solution, 
by what de Schweinitz calls the "immei-sion method”; by this means 
" the conjunctiva is kept constantly bathed in the solution, which is bland, 
unirritating, and materially aids in hrin^ging to the surjace from the hidden 
folds of the sicollen conjunctiva the purulent secretion” Silver nitrate 
is useful, being astringent, caustic, alterative, and germicidal. The sac 
is first irrigated and all pus and lymph wiished away. Both lids are 
everted so as to obtain full exposure of the swollen tarsal conjunctiva. 
With a small cotton mop dipped in a freshly prepared 2 ])cr cent, silver 
nitrate solution, the conjunctiva is gently but thoroughly ))ainted until 
a white film forms. Irrigation with normal salt solution is now em])loycd 
until this film is completely washed away. The ive compresses are tlien 
reapplied for about ten minutes, nds application should be matle ome 
daily. If this mode of treatment fails to produce the desired effect, irri- 
gation with copious solution of potassium permanganate 1 : 2000 or 
1 : 5000 should be employed three or four times daily after the manner 
of Kalt (de Schweinitz). 

Marked chemosis is best treated by scarification, making radial 
incisions with a Clraefe knife from within outward through the entire 
depth of the swollen tissue. Care should be observed not to wound 
the cornea. As soon as the operation is c<)mi>letcd the conjunctival sac 
should he irrigated with a saturated boric-acid solution until bleeding 
ceases. When the swelling is so great that the eyelid cannot be everted, 
some surgeons advise free division of the outer commissure and of the 
canthal ligament. Severe edema of the eyelid may be relieved by mak- 
ing minute punctures in the skin. From the first, a solution of atropin 
should be dropped into the eye for the puriK>se of relieving pain by les- 
sening intraoc'ular tension and tending to keep the iris free from ad- 
hesions. As convalescence sets in the eye should 1x3 shaded from the 
light, the silver solution being gradually reduced in strength, and ordi 
nary astringents, such as alum or zinc in weak solutions, substituted. 
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DISEASES OF COWPER'S GLANDS. 

These glands are the analogue of the gland of Bartholin in the female. 
In the normal condition the glands cannot be detected on palpation. 
When enlarged or inflamed, however, they can easily be distinguished 
by inserting the index-finger into the rectum and placing the thumb 
upon the perineum of the affected side. Gentle manipulation will ex- 
press any pathologic secretion they may contain into the urethra, from 
which canal it can readily be secured for microscopic study. 

Inflammation. — Cowperitis may be due to a secondary infection 
the result of typhoid, endocarditis, measles, and pyemia; as a rule, how- 
ever, it is due to a gonococcic infection of the urethra; it is also occcision- 
ally associated with a prostatitis. A gonorrheal inflammation of Cowper's 
glands may occur as early as the third week after the onset of a urethri- 
tis or not until a much later period. The most common mode of onset is 
the sudden development of acute localized symptoms that soon result 
in the formation of an abs(*ess. In some cases the patient’s resisting 
power to microbic invasion seems to be so great that a low grade of in- 
flammation results, the development of the characteristic symptoms 
being gradual, the gland remaining enlarged, and considerable hyper- 
plasia taking place before suppuration sets in. In the acute form a 
small, painful mass is felt in the perineum. Pain is aggravated by motion, 
pressure, the sitting posture, or defecation. Spasm of the compressor 
urethrae muscles renders the termination of urination painful. I'requently 
dysuria is present, and at times retention occurs. When suppuration 
occurs, the swelling increexses in size. Wlien the pus is deep-seated, 
the symptoms resemble those of cellulitis. The perineal and scrotal 
swelling is hard, tense, red, and brawny, the skin is hot and tender to the 
touch, and there is no evidence of fluctuation. A small abscess may form 
in the substance of the gland, discharging its contents through the duct 
into the urethra, a cure being effected by a gradual obliteration not only 
of the gland, but of the duct as well. This fortunate termination is 
rare; more commonly there remains a small hard lump on one side of the 
median line of the perineum, which is a constant source of menace to the 
individual, making recurrence possible, anti leaving the patient liable 
to transmit the disease during coition. 

At times a cowperitis is chronic from the beginning. Tlie gland 
slowly enlarges until the tumor may reach the size of a walnut; it is only 
slightly sensitive. This condition may persist for two months or more 
before suppuration takes place. During an acute attack of cowperitis 
the urethral discharge either ceases temporarily, or is very much dimin- 
ished in quantity, only to become profuse again when the acute inflam- 
matory symptoms subside. A chronic cowperitis may result in a hyper- 
secretion of mucus, causing a constant mucoid discharge that, as the result 
of pressure, may appear at the meatus as a clear drop, gluing together 
the lips of the orifice. The urethra is normal. The urine will also be 
normal and clear, occasionally showing the presence of slight amounts of 
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mucus. A bacteriologic examination of the secretion will prove nega- 
tive; at times a few epithelial cells may be found. 

As a rule, constitutional symptoms are mild or absent. When there 
is quite an extensive abscess, there may be a slight rigor and a febrile 
reaction. When the pus is deep-seated, there will be a decided rise of 
temperature. 

Treatment. — The only treatment is immediate operation. 

In cases of small abscesses of the gland that drain into the urethra 
resection should be done. A large perineal or scrotal abscess should be 
freely incised and drained, the diseased gland being removed at the 
same time. When the pus is deep-seated and there is cellulitis of the 
perineum, the inflammatory tissue should be incised and the dissection 
continued until the focus of pus-formation is rea(^hed. Gangrenous 
cellular tissue should be removed if possible. In all suppurative cases, 
after the pus hiis been evacuated, the wound should be flushed with hy- 
drogen dioxid, irrigated with a I : l(KX) mercury bichlorid solution, packed 
with iodoform gauze, and the abscess cavity allowed to heal from the 
bottom up. If the abscess Inis ruptured before the patient is seen for 
the first time, and a fistula leading down to the diseased structure re- 
mains, with more or less hyperplasia, the sinus sliould V)c freely opened 
and the diseased tissue removecl. "Ihe fistula, together with the remnant 
of the diseased gland, should be dissected out. Tlie margins of the fistu- 
lous opening in the urethra should l)e freshened, tlie opening then being 
closed by means of interrupted fine catgut sutures, a soft-rubber (catheter 
being inserted through the urethra into the bladder, thus draining off the 
urine until the wound in the urethra has healed. No attemjH should be 
made to close the urethral fistula until the urethritis Inus disappeared. 
Cubebs, copaiba, and sandalwood may be administered with advantage 
immediately after the operation. Local treatment is not to be resumed 
until the patient is convalescent from the effect of the cowperitis. 

Tuberculosis. — This is a very rare affection; when it does occur, 
it usually results from a tuberculous urethritis. The disease develops 
insidiously, with a painless enlargement of the gland. 

The only treatment is operative. The infected .area should bo re- 
sected and the curet employed; the wound should be flushed with 
hydrogen dioxid, followed by irrigation with a mild mercury bichlorid 
solution, after which phenol should be applied to the affected surfa(ie 
and the wound swabbed with sterilized absorbent cotton saturated with 
alcohol, and then packed with iodoform gauze. 

Tumors. — ^They have been observed only in the form of cysts and 
of carcinomata. In carcinoma the only ti’catment is early and complete 
removal. When the tumor is inoperable, the treatment should be pal- 
liative. 


STRICTURE OF THE URETHRA. 

Stricture of the urethra may be either temporary or permanent, con- 
genital or acquired. The temporary form is either inflammatory or 
spasmodic in nature, whereas the organic form is due to pathologic 



640 


SURGERY OF THE PENIS AND URETHRA. 


changes affecting the structures that make up the wall of the ure- 
thra. 

The congenital variety is rare, its site being either the region of the 
meatus or the bulbomembranous junction of the urethra. The only treat- 
ment for this form of stricture is early operation. 

An acquired stricture may be inflammatory, spasmodic, or organic 
in nature. 

Inflammatory strictures are usually of the temporaiy variety, being 
associated with an acute urethritis that gives rise to an edema of the mu- 
cous membrane, together with the formation of a recent soft plastic exu- 
date in the periuiethral tissue that interferes with the dilatability of the 
canal and diminishes its caliber. The obstruction usually disappears as the 
inflammatoiy process subsides; the cellular infiltrate may, however, be- 
come organized into fibrous connective tissue, resulting in the formation 
of an organic stricture. Retention of urine the result of an Inflammatory 
stricture is rare; when it occurs, it is due to muscular spasm. 

The obstruction of the urethra fmm spasmodic stricture is the icsult 
of contraction of the muscular fibers of the canal, the accelerator uriiup, 
or the constrictor muscles. Not uncommonly it arises from reflex causes, 
such as a contracted meatus, hyperesthesia, inflammatory lesions of the 
urethra, or diseases of the rectum or neighboring structures. Muscular 
spasm frequently exists as a complication, especially in strictures of large 
caliber. 

An organic stricture is due to the formation of a cell proliferation 
either within or around the walls of the canal, >i;radually becoming con- 
verted into a fibrous connective tissue that, as it contracts, narrows the 
lumen of the urethra and interferes with its dilatability. The submucous 
tissue is the structure most commonly involved. After a fibrous stricture 
hits once formed, the urethra can never again be restored to its noimal 
condition. In spite of dilatation or incision of the coarctation a certain 
amount of rigidity remains, which frequently increases with age, thus ex- 
plaining the difficulty often experienced in attempting to dilate a stric- 
ture in elderly men. 

Organic stricture is the result either of inflammation or of traumatism. 
Urethral chancre, tul)erculous ulcei-s, and neoplasms arc sometimes re- 
sponsible for the contraction. Most cases, however, occur as sequels of 
gonorrhea. It may be single or multiple, the latter not being so common 
as is generally believed. I have found almost the entire anterior urethra 
from the meatus down to the bulb contracted in several instances. 

Organic strictures are most common between the ages of twenty and 
fifty years. A stricture may involve any portion of the urethra, but shows 
a predilection for the region adjacent to the bullx)membranous junction. 

A stricture of the membranous urethra is nearly always traumatic in 
origin. A coarctation of the prostatic portion is so rare as to possess but 
little clinical significance. It has been obser\^ed as a complication of 
fracture of the pelvic bones. 

Varieties. — ^The form known as a bridle stricture is a mere mem- 
branous band, stretching across the urethra and narrowing its caliber^ 
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An annular stricture encircles the canal, narrowing its lumen, just as if a 
thread had been tied about the part. In an induraled or nodular stricture 
a thick, hard mass can be felt embedded in the coipus ‘Spongiosum, at the 
site of contraction. This form of obstruction is always indicative of a pre- 
viously existing gonorrheal infection. When the periurethral cell infil- 
tration is of recent origin, organization not yet having taken place, the 
condition is known as a recent or soft stricture. An irritable stricture is one 
in which pain, hemorrhage, and umthral fever follow the insertion of an 
instrument, in spite of antiseptic precautions and care. A stricture that 
contracts rapidly even after f\ill dilatation or urethrotomy is known as 
a resilient or recurring stricture. It occasionally results from gonorrheal 
infection, but more frequently follows traumatism. A jyermcahle strict 
ture is one in which an instrument may be successfully passed through 
the obstruction, differing in this respect from an impermeable stricture. 

Complete occlusion of the urethra is extremely rare. I have en- 
countered it only in a few instances, in which it occurred in conjunction 
with traumatic strictures. In these cases the urethra was completely 
obstructed by a fibrous exudate, the urine being passed through a fistulous 
opening behind the obstruction. 

A stricture that is hard, dense, and fibrous, occasionally being even 
cartilaginous, is known as a cicatricial stricture. Traumatic; sti-ictums 
are usually of this variety. When the opening through the stricture is 
directly in the center of the coarctation, the condition is known as a 
centric stricture. As a rule, however, the aperture is ‘‘eccentric,” being 
situated near the floor, the roof, or to one side of the median line of the 
urethra. Finally, strictures are classified as those either of large or of 
small caliber. As a rule, a stricture having a caliber smaller than No. 5 
of the French scale is regarded as of “ small caliber.” 

The time necessary for the development of strictures varies according 
to the exciting cause. Those of gonorrheal origin develop very slowly, 
months, or even years, passing before obstruction occurs. In rare cases 
strictures will develop within a year after a specific urethritis. When 
due to traumatism, the contraction begins to take place as soon as tlie 
wound has healed. 

Pathology. — In long-standing cases of subacute urethritis it is 
not unusual to find an extensive periurethral cell infiltration, which 
becomes only partially organized, causing but a slight contraction of the 
lumen of the canal, but interfering materially with its dilatability, giving 
rise to congestion of the blood-vessels in the affected area. As this form 
of cellular exudate seldom becomes convertcfl into a fibrous connective 
tissue, the development of an organic stricture under these conditions is 
the exception, rather than the rule, the phistic lymj)h being readily ab- 
sorbed Jis the result of judicious urethral dilatation. When a now cell 
development infiltrates a localized portion of the urethral walls, it may 
undergo organization and become converted into scar tissue. This change 
is a very gradual one, a long period of time elapsing before characteristic 
symptoms arise. A stricture of this tyi)e is usually one of “ large cali- 
ber.” It is obvious that all strictures must be of large caliber at the 
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onset, and may remain unchanged for years, often producing but slight 
symptoms. Not infrequently, however, reflex disturbances occur, such as 
irritable bladder, hyperesthesia of the urethra, nocturnal seminal emissions, 
and atonic impotence, or an intractable form of urethral catarrh may 
occur. On the other hand, a strictui-e of large caliber may, after a short 
time, become so much contracted as scarcely to permit a filiform bougie 
to be passed through the opening. 

Many writers, notably Guyon and Finger, believe that chronic gon- 
orrhea is the cause of organic stricture. This is by no means the etiologic 
factor in every case, since cases of long-standing chronic urethritis are 
not infrequently seen in which stricture is absent. More or less chronic 
urethritis is always associated with a stricture of cither large or small 
caliber, the inflammatory process caused by the obstruction of the urethra 
subsiding as soon as the constriction is relieved. Harrison believes 
that ulcerations and erosions of the mucous membrane of the urethra 
the result of a chronic gonorrhea permit a small quantity of urine slowly 
to permeate and infiltrate the submucous structure, producing a low 
grade of inflammation at the point at which the leakage occurs, this in 
turn giving rise to a cell proliferation that finally becomes organized into 
a connective tissue, and results in the formation of strictui'e. This view 
is tenable only in a certain proportion of such cases, as it is not uncommon 
to see either erosions or ulcerations of the mucous membrane that have 
existed for a long period of time and that were not accompanied by any 
evidence of coarctation. The theory advocated by Casper that any 
cause, microliic or otherwise, that is capable of causing a urethritis, in 
which a ])cri-urethral cell infiltration takes place, is likely to be followed 
by organic stricture, seems to be founded on the most rational and scien- 
tific biisis. The morlud inflammatory changes resulting from gonorrhea 
are more likely to invade the deeper structures and affect a wider area 
than those resulting from the simpler forms of urethritis, in which only 
the superficial layera of the urethra are likely to be involved. It is for this 
reason that a stricture is so freciuently associated with a chronic gonor- 
rheal urethritis. 

As a result of urethritis, the pathologic changes that take place either 
in or around the walls of the urethra are pi-ecisely similar to those ob- 
served in any other structure of the body as the result of an inflammatory 
process. 

The central portion of a stricture consists of a dense fibrous tissue, 
whereas the margins are not so highly organized, and are frequently 
much softer and more pliable, and associated with a dilatation of the 
blood-vessels giving rise to congestion and a localized chronic urethritis. 
The affected area is occasionally the seat of superficial erosions, ulcerations, 
or papillary growths, which are likely to bleed freely when instrumen- 
tation is attempted. The mucous membrane in the region of a stricture 
becomes hard and thickened. The superficial layer of the epithelial cells 
undergoes necrosis, and on exfoliating appears in the urine as character- 
istic threads of various sizes and shapes. The glands of Littr^ may be 
either partially or completely destroyed by the inflammatory process. 
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When an extensive portion of the corpora cavernosa is involved in the 
tissue changes the result of inflammation, the penile urethra is felt as a 
hard, rigid tube, and the urethra in such cases is obstructed from the 
meatus to the bulb. Should the newly formed connective tissue invade 
the mucous membrane, it may give rise to a septum — the so-called '^bridle 
stricture'^ — or to the formation of a fold of tissue that acts like a valve. 
In cases of ordinary stricture but few pathologic changes beyond those 
that take place in the urethral mucous membrane will be observed. 
Occasionally, when the obstruction has persisted for yeai*s, the wall of 
the urethra, as the result of an atmphy of its tissues, becomes thin. A 
dilatation or a pouch may form, both in front of anti behind the coarctation. 
The posterior dilatation permits decomposed urine to accumulate, result- 
ing in a low grade of urethritis, attended by the foimation of erosions 
and ulcerations which permit a small quantity of urine to leak into the 
periurethral stricture, giving rise to abscesses that, when evacuated, re- 
sult in the formation of perineal or scretal urethral fistula. The dilatation 
of the urethra anterior to the stricture is caused by a gradual atroi)hy and 
absojption of the portion of the stricture that is not exposed to the con- 
stant irritative effect of the decomposed urine. The mucous membrane 
in such cases is of a pale, dirty-white color, and does not present the ap- 
pearance of a chronic urethritis. Should an obstruction to the urethra 
caused by stricture be permitted to remain unrelieved, certain secondary 
pathologic changes may gradually take place in the urethra, bladder, 
urctere, and kidneys, which may in turn be followed l)y a hypertrophy 
of the muscular structures of the heart, ureters and bladder. In elderly 
subjects the latter condition sometimes undergoes a fatty degeneral ion, 
rendering surgical procedures dangerous. 

Complications. — Fenwick has observed that a stricture of small 
caliber is always associated with retention of more or less residual urine. 
In the majority of cases the amount will vary from three to five ounces. 
When ten ounces are retained, extensive changes in the ureters and kid- 
neys are usually present, and interniil urethrotomy, in su(di cjuses, is gen- 
erally attended by a large moriality. 

In neglected cases, the bladder, ureters, and kidneys may I)ecome 
involved. Atony of the bladder may result from sudden retention of 
urine in those cases in which the urinary obstruction is due not only to a 
stricture, but to senile hypertrophy of the prostate as well. In the latter 
condition the bladder usually remains either partially or completely 
paralyzed, even after the obstruction has l>cen removed, lly far the 
most common change that the bladder undergoes is a hypertrophy of its 
walls and a lessening of the capacity of the organ, so that it will not hold 
more than three ounces of urine. This condition is known as a “ compen- 
sating hypertrophy."' Ridges or bars made up of thickened mucous 
membrane and muscular tissue form; the violent spasmodic contractions 
of the muscles drive the mucous membrane down lietween these partitions, 
giving rise to the formation of numerous pouches in which decomposed 
urine accumulates, greatly aggravating the existing cystitis and serving 
as a seat for the formation of calculi. The ureters may become inflamed, 
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thickened, distorted, and sometimes obstructed. Hydronephrosis, pye- 
lonephritis, and multiple abscesses of the kidneys are late complications. 

Symptoms. — The subjective symptoms are: chanj2:e in tlie character 
of the stream; frequency in micturition; dribbling of urine; ardor urinae; 
tenesmus; retention of urine; and, in some cases, a chronic urethral 
discharge. The urine is cloudy, owing to the presence of pus, mucus, 
and epithelial shreds. Sexual irritability and atonic impotence may be 
associated with a stricture of large caliber, whereas one of small caliber, 
especially if situated at the bulbomernbranous junction, may result in 
aspermatism. In long-standing cases in which the bladder, ureters, 
and kidneys are diseased and urinary changers liave taken place, marked 
constitutional symptoms will frequently occur, such as chronic urinary 
fever, septicemia, or uremia, which may be associated with a polyuria or 
a suppression of urine. 

A stricture of cither large or small caliber may exist for a consider- 
able length of time without giving rise to any characteristic symptoms. 
Of the various symptoms previously enumerated, one or all of them may 
be present in the same patient. In most cases of stricture of the urethra 
the history wilt disclose the fact that the patient had previously had a 
chancre or chancroid, an injury of the urethra, or frequent atta(*ks of 
relaj)sing chronic urethritis. 

A change in the character of the stream is by no means a constant 
symptom, nor does its existence always indicate stri(*turc of the urethra, 
the size, shape, or a malformation of the meatus being at times respon- 
sible for tlie impeded current. In some (*ases there may be no interfer- 
ence with either the volume or the coui’se of the urinary stream; in others 
the stream may be forked, twisted, spray-like, or diminished in volume. 

Increased frequency of urination is usually an early symptom, and 
generally develops insidiously, at fimt giving rise to but slight discomfort, 
and hence attracting but little attention. Gradually a urethrocystitis 
develops, and the frequent desire to void urine becomes very annoying. 
At fu-st the increased desire to urinate occurs only by day; when, however, 
atony of the bladder exists, with the presence of residual urine, the desire 
to urinate is botli diurnal and nocturnal, simulating a condition associated 
with urinary obstruction caused by hyjx^rtrophy of the prostate. 

When a stricture of small caliber, with atony of the bladder, remains 
unrelieved, there may be groat difficult y and delay in emptying the bladder, 
the urine being voided only as the result of straining and bearing-down 
efforts. It flow's in a small stream, the normal parabolic curv^e being 
lost. The constant straining soon causes muscular fatigue, and thus 
the act is constantly interrupted, a considerable time being required to 
empty the bladder. The patient may assume the sitting posture during 
urination, utilizing the muscles of the abdomen and perineum in his 
efforts to assist the weakened bladder to exjxil its contents. An unrelieved 
obstruction of long standing, in wliich constant straining is necessary 
to empty the bladder, is prone to be complicated by the development 
of hemorrhoids and anal fissures, which greatly augment the patient's 
suffering. 
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Diminution in the expulsive power of the bladder is a late symptom, 
and may be attended by either an atony of the bladder, associated with 
the a(;cumulation of residual urine, or a hypertrophy of the muscular 
walls of the viscus and a diminished capacity. An earh;, and frequently 
an annoying, symptom is the leakage of a few drops of urine after the 
act of urination is believed to have been completed. 

In long-standing cases tlic urethra behind the stricture becomes di- 
lated and forms a funnel-shaped pocket; the urine contained in this pouch 
is not expelled during micturition, and shnvly j)ercolates through the 
narrow opening in the coarctation until the reservoir is emptied. Another 
late symj3toiTL of stricture is incontinence of urine, a condition always 
associated with at(3ny of the bladder. Tliis is, in reality, a form of retention, 
the constant dribbling of urine being the “incontinence of retention.’' 

Ardor uriiue is not observed cx(‘ept in (‘ases that are complicated by 
an acute attack of urethrocystitis. It is a transitory symptom, subsiding 
as soon as the inflammatory manifestations begin to abate, but recurring 
whenever the patient is exposed to cold, unusual fatigue, or alcoholic 
or sexual indulgence. 

Actual pain is not, as a rule, present in stricture unless a localized 
inflammatory condition also exists; it is not unusual, nevertheless, for 
patients to complain of a scalding, burning sensation during urination 
or a feeling of weight or aching in the testicles. In ciises of tight stricture 
of the deep urethra a seminal discharge is freciuently associated with 
very severe burning pain, which occasionally is of a lancinating or tear- 
ing” character. \'esi(‘al tenesmus sometimes occurs in conjunction with 
cystitis. It may be mild or cause intense agony. 

Diagnosis. —This may be made from what Guyon has t(»rmcd the 
“urethral history” of the case. A bacteriologic, cheinic, and inicros<*opic 
examination of the urine will demonstrate the variety of the microbic flora 
present, and will also reveal the presence of any pathologic condition of 
the bladder or kidneys. Ily direct examination of the urethra the loca- 
tion, caliber, and number of strictures can be definitely (h^termined. 

Before attempting exploration of the urethra an effort should be made 
to ascertain the normal caliber of the canal. This may be determined 
from the following table; 

WHlTirS SCALE. 

Circumference of Penis a inc]ie.s. (^aliher of Uretlini, 2G to 2S millimeters 
inche.s. “ “ “ 29 to .*30 

“ “ “ inches. “ .'iO to 32 

** “ ‘ 3J inclie.s. “ “ “ 32 to 34 

4 inches. “ 34 to 36 ** 

The instruments required for determining the location and caliber 
of a stricture are a conical steel bougie, bulbous bougies, the so-called 
bougie i\ boule, an Otis urethrometer, filiform bougies, Gouley’s tunneled 
catheter, and the endoscope. The bulbous bougies may be made of sttel 
or vulcanized india-rubber, and may be rigid or flexible. 'Hie former 
are employed for exploring the anterior, and the latter the posterior, urethra 
in strictures of large caliber. The urethrometer pos.sesses two advantages : 
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it permits the location of strictures of large caliber in the anterior urethra 
to be determined with the insertion of only one instrument; whereas if a 
bougie k boule is employed, it is necessary to introduce, remove, and re- 
introduce several instruments before the required information is obtained; 
moreover, in order to insert the bulbous bougies of different sizes, 
it may be necessary to enlarge the meatus, a step that is not required if 
the urethrometer is employed. 

A stricture of small caliber may readily be diagnosed by introducing 
a conical steel bougie (No. 16 French) into the urethra until its progress 
is arrested by contact with the coarctation. The portion of the shaft 
that protrudes from the urethra is gnisped firmly between the index- 
finger and thumb, and the instrument withdrawn, a measurement being 
made from the point on the staff that was grasped by the fingeis down to 
the beak of the instrument; this gives the distance of the obstruction 
from the meatus. 

To determine the caliber of tight strictures, if a No. 16 bougie fails to 
pass through the constriction, an attempt should be made to insert one 
15 mm. in thickness; should this also fail to pass, the next size smaller 
should be tried, and so on, each unsuccessful attempt being followed by 
the insertion of an instrument one size smaller than its predecessor, until 
one is finally found that will comfortably pass the obstruction and thus 
give the desired information. If cither a metal or a rubl^er bougie can 
be passed, much valuable information may be obtained by inserting a 
filiform and threading a Gouley tunneled catheter over this; this will 
usually indicate that the obstruction has become contracted to the caliber 
of the filiform, and can probably be relieved by gradual dilatation. The 
flexible whip bougie with metal shaft attachment designed by Fought 
can also be employed in a similar manner. 

If it is found impossible to pass any instrument, a urethroscope should 
be gently introduced into the urethra as far as the seat of obstruction, 
when the surgeon may be able to see the orifice through the stricture, 
and thus, by the aid of direct vision, guide the filiform through the con- 
stricted portion. 

For locating the seat of strictures of large caliber the Otis urethrometer 
or the metal or flexible bulbous bougies may be employed. 

In the hands of the inexperienced, the urethrometer or bulbous bougie 
is a very unreliable instrument, being apt to lead to the formation of 
erroneous conclusions. The passage of a conical steel bougie is accom- 
plished with the production of far less pain and irritation than accompany 
the insertion of the bulbous instrument. It must be remembered that 
the urethra does not possess a uniform caliber throughout, but is made 
up of a series of physiologic constrictions and dilatations and fixed and 
movable cur\^es. The differentiation of a spasmodic from an organic 
stricture may give rise to perplexity at four points along the course of 
the urethra. These are, mentioned from before backward; just behind 
the meatus; at a depth of about four inches from the urinary outlet; at 
the bulbomembranous junction, and, finally, at the junction of the mem- 
branous and prostatic urethra. 
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A bulbous bougie, a size or two larger than the lumen of the meatus, 
will easily dilate the normal constriction of the orifice anti permit its in- 
sertion into the canal; when the attempt is made to withdraw the 
instrument, the shoulder of the bulb will be caught at the constricted out- 
let and impart a sensation to the hand of the observer similar to that 
produced by a stricture, although in reality no juithologic condition 
exists. The beak of the instrument descends into the canal to a depth 
of about four inches, when, particularly if it is passed by a nervous, un- 
certain, unsteady hand, the accelerator urinap muscles will be thrown into 
spasm, causing a temporary spasmodic stricture that is frequently mis- 
taken for an organic one. Just as the instrument leavers the bulb to pjiss 
into the membranous urethra it encountei’s the compressor urethne 
muscles, which are frequently extremely irritable and easily exciteil re- 
flexly, so that they contract firmly and prevent the instrument from 
passing, making a differential diiignosis between the organic and the 
spasmodic form of stricture in this situation difiicult. In most cases of 
spasmodic stricture, if the end of the bougie is held firmly but gently 
against the site of obstruction for a minute, the spasm will gradually 
relax, allowing the instrument to be passed onward toward the bladder. 
In some instances the spasm will persist and the condition be mistaken for 
a filiform stricture; in these ctises it will not rarely be found that a subse- 
quent attempt to insert a bougie will be successful, the instrument glid- 
ing along the entire course of the canal without meeting any obstruction. 
Finally, as the bulb of the bougie passes from the fixed curved of the 
membranous to that of the prostatic urethra, it may become arrested by 
coming in contact with the posterior leaflet of the triangular ligament, 
which surrounds this portion of the canal. 

As the result of chronic gonorrhea, induration, and thickening about 
the bulb, a stricture of large caliber is very frequently encountered. 
The method of introducing the flexible bougie h boulc into the urethra 
is the same as that employed in introilucing any other form of rubber 
instrument. When an atresia of the meatus exists, a j)rcliminary meat- 
otomy should be performed. The size of instrument to be used for ex- 
ploration is determined by referring to the table on p. 545, giving the rela- 
tion between the circumference of the middle of the body of the flaccid 
penis and the caliber of the urethra. The instrument is passed along 
the urethra until the bladder is reached; if, on withdrawing tlie instrument, 
an obstruction is encountered, the point on the shaft on a level with the 
meatus is marked off, and the measured distance from this fixed point 
down to the bulb of the instrument will inclicatc the site of the obstruction. 
The caliber of the urethra is determined by inserting different sized bul- 
bous bougies until one is found that will readily pjiss the obstruction 
without being caught. Its size is determined by measuring it on a scale 
for urethral instruments constructed for this purpose. Care must be ob- 
served not to confound the obstruction due to urethral spasm caused by 
irritation or pain with that due to organic stricture. 

At a first examination it is sometimes impossible to differentiate 
between a urethral obstruction due to spasm and one caused by an organic 
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stricture. Either condition may exist independently of the other, al- 
though it is not uncommon, especially in strictui*es of small caliber, to 
find spasm present as a complication. When this condition pertains 
and repeated efforts to insert the various forms of dilators, rubber in- 
struments, or filiform bougies have been unsuccessful, it may be found 
possible to pass a conical steel bougie that comfortably fills the meatus. 

When, in cases of organic stricture complicated by spasm, it has 
been found impossible, after a fair trial, to pass any of the various forms 
of urethral instruments, the wisest plan is to desist from further attempts 
at urethral instrumentation for at least forty-eight hours, except in 
emergency cases; in the latter the surgeon should i)erform the necessary 
operation required for relief at once. During tlie interval between the 
examinations the patient should be freely purged, and a mixture of bella- 
donna, sodium bromid, and potassium citrate administered. Before ure- 
thral instrumentation is again attempted a dram of a 2 ])er cent, cocain 
solution should be injected into the uiethra and retained for ten minutes; 
the canal should then be gently irrigated with a warm solution of boric 
acid, followed by an injection consisting of a teiuspoonful of a 10 per cent, 
emulsion of iodoform suspended in glycerin; after this treatment it will 
usually be found that all symptoms of spiisin have disappeared. The 
same result can sometimes be attained by nitrous oxid gas or the first 
stage of ether anesthesia. 

Treatment of Organic Stricture* — After tlie diagnosis luis been 
made and the caliber, resiliency, and irritability of the stricture have 
been determined and their number ascertained, the condition of the heart, 
kidneys, and bladder should be learned by making a clinical, bacterio- 
logic, and microscopic examination of the urine. 

Before any serious oi)eration upon the urethra is performed, the quan- 
tity of urine secreted in twenty-four hours, as well as the amount of urea 
it contains, should be definitely ascertained. If the quantity eliminated 
is below the normal average and tfcc urea is less than 1 per cent., no oper- 
ative procedure upon the urethra should be undertaken, except in emer- 
gency cases. 

General Considerations.— Urethral instrumentation should always 
bo performed with the patient in the recumbent posturje, with the shoul- 
dcra slightly raised. The operator stands on the left of the patient and 
inserts bougies or cathetei's by grasping the j)enis, behind the corona, 
with the middle and ring fingei*s of the left hand; this permits the index- 
finger and thumb to be utilized in retracting the prepuce and separating 
the lips of the meatus. The beak of the instrument is inserted into the 
urethral orifice, the shaft resting on the patient^s left groin. The glans 
penis is next gently drawn upon the instrument, the beak being kept in 
contact with the floor of the urethra in order to prevent its being caught 
in the lacuna3 magna?. After this point has been passed the handle of the 
instrument is brought to the middle line of the body and slowly pushed 
into the urethra, the handle being raised at the same time until it is per- 
pendicular to the axis of the body. The beak of the instrument is now 
beneath the pubic arch. The instrument should then be slightly raised, 
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in order to bring the point of the bougie in contact with the roof of the 
urethra, so as to prevent its being ari*este(l by the bulbous expansion of 
the canal. 

The instrument is now very gently made to slide onward, the end of the 
sound passing along the membranous and prost atic ui’ethra; as it does so 
the handle of the instrument descends until it reaches a point between 
the patient's thighs. When a false passage is made, this is evidenced by 
the sensation immediately imparted to the hand — as if the end of the 
instrument had been suddenly grasped and tightly held, instead of being 
movable, as is the cjise when the instrument is advancing successfully 
through the obstruction. There is alwa 3 ^s more or loss hemorrhage, and 
on examination it will be found that the beak of the instrument has de- 
viated from the median line which marks the course of the urethra. If 
the deep urethra has been invaded, this can be determined by means 
of a digital examination of the rectum, which will disclose the fact that 
not only has the point of the instrument deviated from the median line, 
but that the overlying tissues, whether urethral or prostatic, ai‘e miu^h 
thinner than they would be if the instrument had not been deflected 
from its normal course. 

It is essential that the instruments, the urethra, and the hands of the 
operator should be sterile. The foreskin, preputial folds, and glans 
penis should be thoroughly waslied with soap and water and then with 
a solution of mercury bichlorid, 1 : 5tXX). Unfortunately, antiscj)tic 
solutions cannot be eTnj)loyc<l in sufficient strength to render the urethra 
sterile; much, however, can be accomplished by irrigating the urethra 
with a solution of mercury bichlorid 1 : 20, (KK); this should be em))loyed 
only in operative cases, f(3r in those patients who catheterize themselves, 
its daily use would tend to set uj) a urethritis. In chronic urethritis 
associated with stricture potassium permanganate solution, in strengths 
ranging from 1:5000 to 1:2000, or silver nitrate solution, 1: 15,(K)0, is 
generally employed. When frequent instrumentation is necessary, one 
of the most satisfactory cleansing washes is a warm sterilized solution 
of boric acid. Tf there is no infection of the urethra, a sterilized normal 
salt solution may be employed. 

The selection of the proper lubricant is a very important feature of 
the treatment. 1 have found liquid cosrnolin to be most satisfactory. 
It can easily te rendered sterile by placing the jar containing it in a 
sterilizer for a few minutes before use. It should be kej)t in a wide- 
mouthed, tightly corked jar. 

Heck suggests the use of a prophyhiciic in jection j consisting of a 5 per 
cent, emulsion of iodoform in glycerin, before attempting instrumen- 
tation. 

All instruments should be passed slowly and gently, avoiding force. 
If instrumentation gives rise to severe j)airi, i)ersistent efforts to pass 
the instruments without the aid of an anesthetic result in more harm 
than good. 

As soon as the patient has convalesced from an operation for stricture 
a small metal bougie that will pass through the urethra without causing 
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pain and hemorrhage should be inserted at least twice a week. Instru- 
ments of gradually increasing size are to be inserted, until one can be 
readily passed that corresponds in caliber to tlie full normal dilatabil- 
ity of the urethra. When this ])oiiit is readied, tlie patient should be 
instructed in the use of the bougie, which should be inserted twice a 
week for at least six months, after which it may be employed once a week 
for about three montlis longer. If the urethra is then found to be smooth 
and pliable, and no evidence of the (‘oarctation is manifest, its use may 
be discontinued, unless there is reason to believe that a recontraction is 
taking place, when the instrument must again lie passed. 

In young, healthy subjects, beyond altention to sexual hygiene and 
the functions of the kidneys and bowels but little is required. In elderly 
and debilitated men, in alcoholics, in drug habitues, or in the presence of 
a diseased heart, kidneys, or bladder, all the knowledge and skill at the 
command of the ])hysician will be rcfiuired. 

The extent to w’liif'h a stricture should be dilated before treatment 
should be discontinued is an important factor. As the normal dilata- 
bility of the urethra varies in dilTerent individuals, no fixed standard can 
be used as a guide. The normal dilatability of the urethra can be a|)- 
proximately determined by ascertaining the circumference of the middle 
of the flaccid penis and c()m|)aring it with the scale given on p. 545. 

To determine whctlior or not a stricture is cured, the treatment should 
be continued until the urethra has been stretched to at least one number 
beyond its nomial dilatability. For example, if the normal caliber of a 
urethra that is strictured is 31 mm., the dilatation is continued until a No. 
32 bougie can be easily passed, after wiiich, if the introduction of a No. 31 
bulbous .bougie fails to detect any narrowdng, bands, or roughness, and 
an endoscojnc examination shows the canal to be in good condition, local 
treatment is discontinued. 

Meatotomy is frequently demanded for the relief of a mechanical 
impediment to micturition, or to facilitate the insertion of large instru- 
ments in performing urethral or vesical operations. The object to be 
accomplished in performing a meatotomy is merely to enlarge the opening 
sufliciently to permit the insertion of a urethral or a vesical instrument. 
When the orifice is too much contracted to permit of this, a very slight 
incision, not extensive enough to interfere with the physiologic function 
of the outlet, will frequently permit of sufficient dilatation to allows the 
introduction of the desired instrument. It is a good rule, when perform- 
ing meatotomy, to make the ojiening too small rather than too large, for 
if the outlet has been made unnecessarily large, an annoying deformity 
difficult to remedy results. 

The parts are sterilized in the usual manner. A pledget of cotton 
wra])pcd on an applicator is moistened with a 4 per cent, solution of co- 
cain and inserted a distance of about one inch into the urethra, and allow’cd 
to remain in contact with the mucous membrane for five minutes. The 
penis is then steadied by grasping it between the middle and ring fingers 
of the left hand, leaving the thumb and index-finger free to retract the 
prepuce and separate the meatus. A curv’^ed bistoury is now’^ inserted 
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into the urethra, behind the constriction of the meatus, and the point 
made to protrude at the skin surface, which, when the instrument is 
tlirust throuf^h the structure and the overlyinjiC tissue cut tlirouf!:h, will give 
an incision of tlie desired lengtli. The cut must be made directly in the 
median line. The opening is then examined by means of a conical metal 
bougie or bougie t\ boulc, to ascertain if tlic orifice is of sufficient size or if 
further bands remain to be severed. If the latter is the case, this may be 
accomi)lishcd by means of an incision made on the floor of the uretlira, 
employing a probe-pointed tenotome for the ])ur])ose. Hemorrhage 
is controlled by j)acking tlic upper portion of the uretlira with a small 
roll of absorbent cotton, wrap- 
|)ing the organ in several folds 
of gauze, and firmly ap]:)lying a 
narrow finger bandage, the knot 
of which is so arranged that, 
when tied, it comj)resscs the 
lips of tlie meatus and thus con- 
trols bleeding. The dressing is 
not disturbed until tlie patient 
desires to inict urate; if the 
hemorrhage rccairs, he should 
1)0 direct(‘(l to rc'apply the com- 
press in the manner des(*ril)ed. 

Retention Catheters. — 

When a catheter or filiform 
bougie must be retained in 
the urethra for a considerable 
period of time, th.e following 
method may be em})l()yed to 
prevent it from slipping out of 
the canal. The instrument is 
ins(M-ted and fixed in ])lace by 
means of a piece of tape so tied 
that the knot comes on the 
under surface of the iienis; the 
two ends of the tape are carried 
around the middle of the body 
of the organ, and knotted once 
more on the dorsum; the ends 
are then carried up and fastened to a band about the waist, which is held 
in position by means of i)erineal straps (see Fig. 2!)()). 

Anesthesia. — I l)elieve that the high mortality following operations 
for the relief of chronic urinary ob.struction in ]xitients advanced in years, 
with damaged kidneys, diseased heart, atheromatous degeneration of the 
cerebral vessels, and a history of one or more attacks of ai)oplexy , is due not 
so much to the operation itself, as to seconflary shock, uremia, or sup- 
pression, the delayed effects of the anesthesia. 

In cases of stricture within the first inch of the urethra the oi)eration 
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can be done under local anesthesia, one dram of a 2 per cent, solution 
of cocain being injected into the urethra and retained in the canal for 
five minutes. 

Operations upon the deep urethra should be performed under general 
anesthesia. If the kidneys are healthy, ether is preferable, but if they are 
diseiised, chloroform should be administemd. When the heart, arferics, 
and kidneys arc diseased, I have frequently had very good results 
from spinal anesthesia, or a hypodermic injection of a combination of 
morphin and scopolarnin. 

In elderly and debilitated subjects and in complicated cases the pa- 
tient should be instructed to drink large quantities of water for several 
days preceding the operation. The operation should be performed as 
rapidly as possible, and every precaution observed to protect the patients 
from cold and drafts. On being returned to bed, a submammary injection 
of 1000 c.c. of normal salt solution should be given. 

When, as the result of instrumentation, a false passage has been 
made, the treatment consists in rest in bed, the administration of genito- 
urinary antiseptics, and continuous cathctcrism. If there is evidence 
of extravasation of \irine or the formation of abscess, the tissues should 
be freely drained and a perineal urethrotomy performed. 

Operation for Stricture. 

Gradual Dilatation. — This is the method of choice in the treat- 
ment of the large majority of strictures, being readily carried out and 
attended with comparatively little danger. Theoretically, it is a perfect 
procedure, but, unfortunately, it is not applicable to every case. In soft 
recent strictures the numbei* of permanent cures following gradual dila- 
tation compares favorably with those resulting from internal urethrot- 
omy, and, besides, is devoid of the risk attending the latter operation. 
Gradual dilatation may be employed for j^cars with every advantage to 
the patient, no sym])toms of obstruction manifesting themselves and no 
untoward effects arising from the prolonged use of the bougie. 

Gradual dilatation is indicated in all cases of recent dilatable strwtxire 
in any portion of the urethra, and in those cases in which the stricture is 
not resilient, irritable, or nodular. Firm organized bands near the meatus 
or in the pendulous urethra are best treated by means of internal urethrot- 
omy, for they are prone to be resistant and rapidly recontract after 
dilatation. 

In the presence of diabetes, advanced disease of the kidneys, or heart 
diseiise, in the aged or debilitated, gradual tlilatation is far safer than any 
other method of treatment. When chronic urinary fever coexists or 
fever follows urethral instrumentation, dilatation should not be at- 
tempted, external urethrotomy being the method of choice. 

The instruments required are: Assorted sizes of conical steel bougies 
with the Thompson curve, ranging from No. 12 to No. .35 of the French 
scale; a dozen filiform bougies; Gouley's tunneled catheters, from No. 8 
to No. 16, various sized Janet-Guyon or Le Fort dilators, and flexible 
bougies, with conical, bulbous, and oval tips. 

In very tight strictures success will depend chiefly on the use of 
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properly constructed whalebone filiform bougies. Those usually sold are 
coarse, stiff, and practically worthless, therefore it is well for the surgeon 
to make a dozen of these instruments for his own use. Each whalebone 
should be thirteen inches long, and the diameter of its shaft should be 
small enough to permit it readily to slide through the opening in the 
end of a No. 2 Gouley catheter of the French scale. The lower two 
and three-quarter inches taper until it becomes alisolutely capillary 
in fineness, terminating in an olivary tip. 

Strictures of Large Caliber. — Both the urethra and the instruments 
to be used having been rendcied aseptic, the oi)erator inserts a conical 
steel bougie, one or two sizes smaller than the diameter of the coarctation, 
as there is usually associated with this condition more or less hyperes- 
thesia of the ui*cthra, and if an instrument large enough to fill or distend 
the stricture is used, severe pain is induced, which will cause mom or 
less spasm and interfere with the progress of the l)ougie. The structures 
surrounding the seat of obstruction are generally congested, chronically 
inflamed, and softened; if there is much distention, the mucous membrane 
is ejxsily lacerated, more or less hemorrhage results, and there is pain after 
micturition. Occasionally, jis the msult of the abrasion or laceration of 
the mucous membrane, urethral fever follows; by beginning with a 
bougie smaller in diameter than the caliber of the stricture, this compli- 
cation is frequently avoided. As the pain of insertion diminishes and the 
amount of hemorrhage following les.scns or ceases, a larger instrument 
is to be used. It should be introduced more frequently than every third 
day; at first it should be immediately withdrawn; later on, when the 
irritation caused by its insertion disappear, it may be allowed to remain 
in situ for from five to ten minutes, if its presence tloes not cause dis- 
comfort. 

Filiform Strictures. — ^The successful passage of a filiform bougie 
through a tight stricture is dependent on the use of i)roi)erly constructed 
instruments and on an accurate knowledge of how to use them. There 
are two varieties of filiform bougies on the market — the flexible French 
instrument and the old-Lishioned whalebone bougie. The former is 
an excellent instrument, and safer than the latter in the hands of those 
not accustomed to urethral instrumentation. Unfortunately, their 
flexibility and caliber render them of little service in very tight tortuous 
strictures, through which a whalebone filiform can 1)C passed with 
comparative ease. Brinton laid down a cardinal rule in these cases: 

Never attack with a filiform a stricture, especially a tujht one, after the use, 
on the same day, of any catheter, bougie, or explorer. The filiform should 
always be used first, as any other instrument, hard or soft, especially 
if of larger size, is apt to press or ram the aperture of the stricture or 
walls together. Its opening is thus distorted and rendered difficult of 
access ; the stricture becomes for some time impermeable to instrumenta- 
tion, although passable by urine."' 

The urethra is first examined, and the location and caliber of the 
stricture are determined ; the patient is then directed to remain quiet, take 
a laxative, and five grains of quinin, together with one ounce of whisky, 
one hour before his next visit. When he returns he is preferably placed 
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on a narrow table, with the shoulders slightly elevated; the parts are 
sterilized in the usual manner. Irrigation of the urethra should not })o 
attempted, as it is likely to cause spasm and thus interfere with the in- 
tended instrumentation. One dram of a 2 per cent, solution of cocain 
is injected into the urethra and retained for five minutes, at the end of 
whicli time it is permitted to escape and a half dram of a 5 per cent, emul- 
sion of iodoform in glycerin is injected; this serves not only as a proi)hyl- 
actic measure against the develoiiment of urethral fever, but is an 
excellent lubricant as well. The penis is now grasped with the left hand, 
behind the glans, and a filiform inserted into tlie urethra and passed 
along the floor of the canal until the obstruction is encountered, when 
its j)rogress will j^robably be arrested. It should then be gently rotated 
between the thumb and finger; no effort or force imtst he employed to 
make it jiass onward, but another filiform sliould be j)asscd alongside 
of the first one and the same gentle mani])ulation made. If this fails to 
find the aperture, the process should be repeated until six or eight whale- 
bones have been inserted; then each one in turn should be rotated 
slightly. Should the effort to j)jiss the instruments prove unavailing, 
it is wise to allow the patient to rest for a moment, leaving the filiforms 
in situ. Then, manipulating each in turn again, freciuently one will be 
found that will traverse the contracted i)ortion of the urethra and enter 
the bladder. When theoperalion is successfuhthe surgeon will be surprised 
at the case with which the instrument is passed through the stricture once 
the aperture is found. If the opening cannot be detected, two or three 
filiforms should bo withdrawn and then reinserted, working on the other 
side of the patient, when the wdialebone will often enter the opening. 

lirintDU believes that the ^Miand instinctively wwks toward itself and 
so directs the filiform. Thus it hapjxjns if the stricture opening is eccen- 
tric, the bougie may travel away ratlier than toward the opening sought.” 
If, after a fair effort, the instrument fails to pass, or if the ])atient becomes 
exhausted or restless or there is a slight but steady urethral hemorrhage, 
all attempts at instrumentation should bo discontinued for at least 
tw'enty-four hours. In the case of hemorrhage the blood may clot and 
form a sticky mass that blocks the opening of the stricture and renders 
instrumentation, for the time, impossible. Gentle manipulation, carried 
out in the manner indicated, will evcntuall}", in the large majority of cases, 
result in the successful passage of the instrument, after which an effort 
should be made to pass the smallest sized Gouley tunneled catheter over 
the filiform, which latter serves as a guide; if this succeeds, the instrument 
should be withdrawn and the next larger size introduced; this is all that 
should be attempted at the first treatment. The patient should then 
be put at rest for twenty-four hours, and two days later the filiform 
should be reinserted and a larger-sized tunneled catheter passed, increas- 
ing the size as the pain, irritation, or hemorrhage caused by the instru- 
mentation subsides. 'Ilius the stricture is gradually dilated until about 
a 16 mm. opening is made, after which the dilatation may be continued 
w ith rubber bougies inserted every third day until a No. 24 can be j^assed, 
when the cure may be completed by using metal instruments, in the 
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manner described under the treatment of strictures of large caliber. 
It will often be found that a filiform stricture will resist all efforts at dila- 
tation until its caliber has been brought to about IS mm., after which 
it will suddenly yield, making further instrumentation easy. If the 
orifice of the stricture cannot he found by the filiform, instrumentation 
may be facilitated by introducing the endoscope down to the seat of 
obstruction, and passing the filiform by means of direct vision. 

When efforts to pass cither the whalebone or the whij) filiform have 
been unsuccessful, but it is found that the })oint of the instrument has 
become engaged in the stricture, a simple expedient that is occasionally 
successful is to leave the instrument in tlie grasp of the coarctation, 
when, on making another attem))t, a few hours later, it will often be 
found that the bougie can readily be i)assed. Dilatation of this form of 
stricture is readily accomplished if the caliber is such that the smallest 
size of the whip bougie or the dilators of either Janet-Ouyon or DeKort 
can be j)assed; when this can be done, by screwing on the follow(»r and 
imssing it through the stricture, then withdrawing if , and following with 
bougies two or three numbers larger, the coarctation can be sufluaently 
dilated to permit tlie remainder of the treatment to be carried out with 
the ordinary metal instruments. 

In filiform strictures in which instrumentation causes constant hem- 
orrhage, irritation, frequency of urination, or proslatic* spasm, gradual 
dilatation should not be attempted; this is true also of those cases in 
which it is found impossible to insert the filiform bougie, or if the whale- 
bone guide has been passed and a tunneled catheter or a dilator cannot 
be successfully passed over it through the constriction. 

Continuous Dilatation* — This is employed for the relief of stric- 
tures of filiform caliber, situated in the bulbous or membranous j)or- 
tion of the urethra, it is applicable in two conditions: (1) That in 
which a stricture of small caliber is situated near the bull)omembranous 
junction of the canal, is associated with retention of urine, and is not 
amenable to gradual dilatation; (2) that in whicli the caliber of the 
stricture will j)erniit only afiliform to be ])assed, the patient being, however, 
able to micturate with sufficient ease to permit him to be pre])ared for 
a radical operation. When the character of the stricture is such that 
only a whalebone or a “whip bougie” can be passed through the con- 
tracted portion of the canal, the instnnnent should be allowed to remain 
in the urethra for from three to four days, when it will l)e found that the 
dilating and relaxing effect of the continuous dilatation resulting from 
the presence of the bougie will be suffi(*ient in most cases not only 
to facilitate, but to permit, the passage of some one of the various 
forms of urethral dilators, such as the (Jouley tunneled catheter or the 
Janet-Guyon, Le Fort, or Thompson instruments. Continuous dilatation 
used in conjunction with more radical measures is of great value, so 
preparing the canal that the stricture can afterward be treated as the 
surgeon may deem most expedient. Wien continuous dilatation is 
suspended, further treatment by gradual dilatation is to be carried out; 
if this is found to be impracticable, modified rapid dilatation is the next 



556 


SURGERY OF THE PENIS AND URETHRA. 


choice of methods. If an internal urethrotomy is required and the stric- 
ture must be divided from before backward, the stretching that the con- 
traction has undergone will readily permit the use of such instruments 
as the urethrotome of Maisonneuve or of Treevan. Moreover, should 
it be necessary to perform a perineal urethrotomy in conjunction with 
other work required within the canal, the preceding dilatation of the 
stricture greatly simplifies this procedure, as a grooved staff can readily 
be introduced and the membranous urethra opened by means of a guide, 
in place of the more difficult maneuver of attempting this operation 
without one. 

Filiforms should be passed in the manner already described when 
discussing the treatment of this form of stricture by gradual dilatation 
(p. 553). After the instrument is inserted, it should be fastened so that 
it cannot slip out of the urethra, the urine being passed either in drops 
or in a small stream running alongside of the bougie. Wlien the case 
is complicated by retention, the filiform having been passed, an attempt 
should be made to thread a Gouley tunneled catheter over the whalebone; 
this is passed through the obstruction and the urine withdrawn, after 
which the bladder should be irrigated with a sterilized warm boric-acid 
solution, a small quantity being allowed to remain in the viscus. The 
catheter should then be withdrawn, being careful to leave the filiform in 
place in the urethra; if it becomes necessaiy;, in the course of a fcw.hours, 
the catheter may easily be replaced. If it is found impossible to guide 
any instrument for withdrawing the urine along the filiform and the 
symptoms of retention are not urgent, the whalebone should be left in 
the urethra, and the patient given a hot lemonade, a hot bath, ten grains 
of quininand one-fourth of a grain of morphin, and a hot flaxseed poultice 
applied over the lower abdomen; he should then be wrapped in blankets 
and allowed to perspire freely. In a short time it will usually be found 
that the distended bladder will gradually be emptied by constant drib- 
bling of the urine along the side of the bougie, and an attempt to pass a 
tunneled catheter a few hours later will usually be successful. When 
the symptoms are urgent, the bladder having been distended for a long period 
of time, the organ should be iispirated and free perspiration induced. If , in 
the course of a few hours, the urine reaccumulates in the bladder and cath- 
eterism is still found to be impossible, a perineal urethrotomy should be 
performed without further delay, using the filiform bougie for a guide, 
and the staff designed for this purpose. After the membranous urethra 
has been opened and the bladder drained, the normal caliber of the 
urethra should be re-established by appropriate measures (p. 498) and 
a catheter inserted. 

Modified Rapid Dilatation . — The bulbomembranous junction is 
the commonest site for the formation of annoying filiform strictures. 
For the relief of this condition the operation that has given the most 
satisfaction in my hands is modified rapid dilatation. Brinton says 
that the success of the operation is due largely to ‘‘ the intelligent use 
of rightly constructed capillary whalebone bougies, which possess qualities 
not to be found in the gum or soft instruments, no matter how minute” The 
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proper method of passing a tunneled instrument along a filiform as a guide 
is also an essential feature of a successful operation; and it is the want of a 
proper understanding of the technic of this part of the operation that 
has resulted in many failures. In my experience a deep impermeable 
stricture is very rarely seen, and with skill and patience a filiform may 
usually be made to pass through almost any coarctation, no matter how 
small or devious its course; after which a siujcessful termination may be 
brought about by cither gradual or modified rapid dilatation. Of these, 
the former is the method of choice, but if it is found im])ossiblo to em- 
ploy this, a modified rapid dilatation may be accom{)lished with the 
least loss of time and a minimum amount of suffering and risk to life, and 
with as permanent and satisfactory results as can be obtained by any 
other method. In SOO cases treated by tliis method failure or loss of life 
did not follow in a single instance, and the tendency for recontraction 
to take place was no greater than in those cases treated by cutting oper- 
ations. Strictures subjected to modified rapid dilatation are stretched 
and not lacerated, as is sliown by the small amount of hemorrhage that 
attends the operation. A urethroscopic examination made a few days 
later will disclose the fact that the urethral walls are smooth, and not 
ragged, as would be the case if laceration had occurred. The opponents of 
this operation claim that the method cuts and la(‘erates the stricture, 
whereas the wound made by a urethrotome is a clean incision. This state- 
ment is disproved by the fact that by a modified rapid dilatation the stretch- 
ing is done gnwhially, slowly, and gently; the strictured tissues give way 
first, and the traumatism is limited to the constricting bands; on the 
contrary, the incision miule by the urethrotome is not limited, and both 
diseased and healthy tissues are severed, resiilting often in alarming, 
and in some instances even fatal, hemorrhage, with the attendant in- 
creased danger of sepsis. In the hands of skilful undhrotomists the 
mortality has been placed at between 4 and 6 percent.; while 1 believe 
this to be too high, nevertheless it cannot compare favorably with a 
method that accomplishes the same results with practically no mortality. 

Modified rapid dilatation is applicable to the treatment of strictures 
in the region of the bulbous and membranous j)ortions of the urethra 
which are not resilient, irritable, or nodular. It should not l)e performed 
in those suffering from urinary fistula, abscess of the i)rostate or perineum, 
or in those cases where urethral instrumentation is always attended by 
urethral fever. It may be performed primarily to facilitate the introduc- 
tion of a urethrotome or the passage of a grooved staff, so that a required 
perineal urethrotomy may be performed by means of a guide. 

Instruments and Preparations for Operation. — The necessary in- 
struments are a set of metallic sounds; filiform bougies; half a clozen 
Goulcy tunneled catheters of iissorted sizes; a soft-rubber and two flexible 
silk catheters, one of which should terminate in an oval tip and the other 
in a ^*rat-tair' extremity; an irrigating bottle large enough to hold a pint 
of fluid; a glass syringe with a capacity of four ounces; a wire stilet to 
render the soft-rubber catheter firm; a Thompson and a Gross dilator. 
The Thompson dilator is 7 mm. thick at its beak and 1 1 mm. at the thickest 
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portion of its shaft, and can be dilated to 22 mm. The Gross instru- 
ment is 14 mm. thick at the beak and 18 mm. at the upper portion of the 
shaft, and when the blades are fully separated, will dilate to 36 mn). 
There should also be on hand six ounces of a 5 per cent, emulsion of iodo- 
form in glycerin; a mercury bichlorid solution, 1 : 1000 (for local use 
on external genitals); a quantity of warm sterilized boric-acid solution; 
sterilized gauze, sponges, and tapes to fasten the catheter in place 
after the operation. 

Operation. — Four days before the operation a meatotomy, if iiec^- 
essary, should be performed, after which a filiform bougie 
should be inserted into the urethra as far as the neck of 
the bladder, and fastened so that it will not slip out; the 
patient slnmld then be put to bed. The instrument makes 
continuous dilatation, the urine passing alongside of the 



Fia. 291. — MoniFiFD Rapid Dila- 
tation i»Y Mkanh of a Fili- 
form Roiioik and a Thomp- 
hon's Dilator. 

Red line represents filiform 
bougie passeil into the urethra 
through the stricture, the eml of 
which is curled up in the bladder. 


whalebone. If, at the end of the third day, it is found that the quantity 
of urine secreted in twenty-four hours is normal and the amount of urea 
is not below 1 per cent., it is safe to proceed with the operation. 

Some hours before the operation a ret^tal enema of magnesium sul- 
phate, glyt'orin, soapsuds, and a pint of warm water is administered, and 
one hour before the patient comes to the operating table he is given a 
hyj)odernii(i of one-fourth grain of morj^hin and one-twentieth grain of 
strychnin. 

After administering the ether the anterior urethra is gently irrigated 
with a solution of mercury bichlorid 1 : 20,000, and two drams of the iodo- 
form emulsion is injected into the urethra. The end of the filiform pro- 
truding from the urethra is now threaded through the tunnel of the 
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Thompson dilator, which is passed very gently along the whalebone, which 
acts as a guide, until the obstru(!tion is reached. The dilator should 
not be forcibly thrust onward, but its progress facilitated by making 
slight traction on the filiform and at the same time gently sliding the 
instrument downward and onward until its further advancement is ar- 
rested by coming in contact with the face of the stricture, when all at- 
tempts to push or slide the dilator further should be desisted from. If this 
rule is not observed, there is always danger of breaking the filiform, es- 
pecially if it is bent by ptussing through a coarctation with an ec(?entric. 
ai)erture. As soon as the beak of the dilator conies in contact wath the 
stricture, the filiform should be slightly withdrawn and both the bougie 
and the dilator grasped, so that their lengths will be closely aiiproxirnated, 
and then moved forward together by the same motion of the hand; it 
will then be found that the dilator will be guided by the lower extremity 
of the whalebone and will readily advance, ptissing through the constricted 
fiortion of the canal until the neck of the blaflder is reached, as the handle 
of the instrument is made slowly to descend downward between the thighs. 
If the instrument has passed successfully througli the stricture, it will be 
found to bo freely movable, and urine will frequently cs(‘ape alongside of 
the shaft. It now remains to stretch the stricture, which is accomplished 
by dilating it in three different portions — the posterior, middle, and 
anterior — by slowly turning the thumb-screw on the handle of the in- 
strument, The dilatation should be i)erformcd gradually, by alternately 
lessoning and increasing the screw power until the desired dilatation is 
produced. After the posterior segment of the coarctation has been di- 
lated, the tension is lessened two millimeters, the blades are slightly 
withdrawn, and the middle and anterior segments of the stricture are 
treated in the same manner, so that the entire contracted portion of the 
canal has been dilated up to the full capacity of the Thom))son dilator. 
Both the filiform and the dilator are now withdrawn, the dross instru- 
ment inserted, and the operation proceeded with in exactly the same man- 
ner as when using the Thompson dilator, l)eing careful to see that the 
caliber of the urethra is restored to its full normal dilatability before the 
instrument is removed. In order to determine that the stricture has been 
fully dilated and that future instrumentation will be rendered easy, a full- 
sized metallic bougie should be passed. If it is found that the operation 
hfis been successful, a soft-rubber catheter should be passed through the 
urethra and fastened in place. The introduction of this instrument will 
be facilitated by inserting in it a wire stilet, which is withdrawn when the 
neck of the bladder is reached. As soon as the urine has escaped, the 
bladder should be irrigated with a boric-acid solution and two (Irams of 
the iodoform emulsion injected into the organ. The catheter should not 
be removed until the fourth day, after which a conical steel bougie should 
be passed twice a week after the manner directed when (‘onsidering the 
treatment of such conditions by gradual dilatation (p. 553). As a nile, 
no after-treatment is required beyond giving attention to the drainage 
and the bowels and performing irrigation of the bladder. The patient 
should be kept on a light diet until the catheter has been removed. If 
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such cases are examined months after this operation, as a rule no evidence 
of a pre-existing urethral obstruction can be found. 

Divulsion. — This mode of treatment, while frequently mechanically 
successful, was attended with so many complications and so large a mor- 
tality that it has become obsolete. 

Internal Urethrotomy. — This operation is indicated in strictures 
of either large or small caliber, situated in any portion of the urethra 
from the meatus down to the bulbomembranous junction, which are 
either resilient or irritable, and are, therefore, unsuitable for treatment 
by gradual dilatation. As the two forms of stricture just mentioned are 
of rare occurrence, internal urethrotomy is but seldom required. To 
this one exception may be noted: strictures within the first one and one- 
half inches of the canal are better treated by incision than by dilatation, 
as the latter causes pain and is likely to be followed by inflammatory re- 
action and rapid recontraction. 

It is still a moot point whether a stricture should be incised on the 
floor or on the roof of the canal. A stricture of large caliber, situated 
anywhere from the meatus to the bulb, and requiring urethrotomy, should 
be divided on the floor of the canal. Strictures of small caliber are incised 
on the roof of the urethra, with the exception of those situated at the bul- 
bomembranous junction or in the membranous portion of the urethra, 
when the incfision is preferably made in the inferior wall of the canal, 
thus diminishing the danger of causing a severe or even a fatal hemor- 
rhage as the result of wounding of the dorsal vein or the plexus of San- 
torini, an accident that has not rarely occurred when the (‘onstriction 
was divided on the roof. 

Very resilient strictures, especially if traumatic in origin, belong to a 
class in which internal urethrotomy or any other method of treatment is 
frequently unsatisfactory. In such cases a urethrotomy may have to be 
rei3eated several times before a permanent result is attained, and even 
then recontraction is likely to take place. These cases reejuire constant 
care and repeated dilatation throughout the patient's life. 

In prei)aring the patient for any of the various forms of urethrotomy 
the field of operation, as well as the instruments, should be rendered sterile. 
As soon as the operation is completetl the urethra is irrigated with a hot 
sterilized nonnal salt solution, which is usually sufficient to control the 
trifling hemorrhage that results from the incision. If the hemorrhage 
following division of stricture within the first two inches of the urethra is 
profuse, it may be controlled by packing the urethra with a roll of ab- 
sorbent cotton that has been moistened with a 1 : 1000 adrenalin solution, 
and making compression on the wound in the urethra by applying a 
narrow bandage to the organ. In the course of a few hours the urethral 
compress should be removed and a soft-rubber catheter inserted and 
fastened in place. If the bleeding is due to division of a stricture situated 
further back in the penile urethra, one dram of adrenalin solution 1 : 2000 
should be injected into the urethra and retained in the canal for five 
minutes, after which the rubber catheter should be introduced and the 
penis wrapped in gauze, firm pressure being made upon the urethra by 
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means of a narrow gauze bandage. When the blood comes from the 
deep urethra and cannot be controlled by the catheter and pressure, the 
flow may be temporarily checked by making digital compression of the 
perineum. Another method of arresting hemorrhage is to place a large 
(compress on the perineum, put the arm-piece of a crutch on the compress, 
the ferrule being braced by the footboard of the bed, which should be 
elevated so that direct pressure will be brought to bear on the perineum. 
If the dorsal vein or plexus of Santorini has been wounded, no time should 
be lost, but an incision should be made at once in the perineum and tlie 
bleeding vessel secured. If this is found to be impracticable, the scrotum 
should be divided in the median line and the testicles sei)arated and 
pushed one on each side of the incision, thus giving access to the urethra 
from in front of the bulb well down on the membranous urethra. The 
urethra should then be opened on the floor, and the bleeding point se- 
cured by either a ligature or a purse-string suture. After performing 
urethrotomy, except when the stricture is within the fii-st inch of the 
urethra, continuous drainage should be maintained by means of the 
catheter for from one to four days, the length of time depending on the 
charac^ter, location, extent of the operation, and the amount of hemorrhage 
that followed the operation. 

The after-treatment of thase crises consists in curing the lo(‘al lesions 
causing the chronic urethritis, and performing continuous dilatation by 
inserting a full-sized metal bougie twice a week for a period of months. 

Internal Urethrotomy for Strictures of Large Caliber. — In stri(^- 
tures of this description the incision is made upon the floor of the canal 
from behind forward. When the oix^ration is done for the relief of 
strictures of the meatus or of those situated in the navicular portion 
of the urethra, local anesthesia may be employed, one dram of a 2 
per cent, solution of cocaiii being injectel into the canal and allowed to 
remain for five minutes. The instruments required arc a slightly 
curved, blunt-pointed tenotome, bulbous metal bougies, and a soft-rubber 
catheter. 

Operation, — The knife is introduced into the urethra with the cutting- 
edge turned toward the floor of the canal. After the blade has been passed 
behind the obstruction for about one-fourth of an incli the incision is 
made directly in the median line, on the inferior wall, and should be of 
sufficient length and depth to divide all constricting bands, so that, after 
the operation, a bougie at least tv^o sizes larger than the normal caliber of 
the patient’s urethra can be readily introduced. This is done to allow 
for a certain amount of recontraction that inevitably occurs after the 
wound has healed. The meatus must be enlarged, if necessary. After 
tlie operation has been completed and the pa,ssage of a bulbous bougie 
shows that the canal is free from obstruction, it should be irrigated with 
hot normal salt solution and a soft-rubber catheter inserted and allowed 
to remain in situ for two days. 

When the strictures are situated in the penile urethra, specially de- 
signed urethrotomes, such as the Gross or the dilating urethrotome of 
Otis, are necessaiy for the performance of urethrotomy. In operating 
VOL. IV — 36 
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upon strictures of large caliber with these instruments the incision is 
made upon the floor of the canal from behind forward. 

The fjross instrument is reserved for strictures that are cither resilient 
or irritable, of comparatively recent origin, and not extensively organized, 
or where the constriction assumes the form of a band or a bridle. It 
can be employed only in those cases in which the coarctation will permit 
of a certain amount of dilatation, jis tlie cir(‘umference at the bulb meas- 
ures 23 mm. In performing internal urethrotomy with the aid of this 
instrument anesthesia may be induced by means of nitrous oxid gas. 
llie urethrotome is introduced into tlie urethra and passed gently down 
until the obstruction is reached, when the bulbous extremity is insinuated 
through the contracted portion of the canal and carried onward until it 
has reached a ]>oint at least one-half inch beyond it. By means of the 
mechanism of the handle the knife is made to protrude from its sheath, 
and the iiK'ision is made on the floor of the urethra by pressing tlie blade 
firmly against the urethral tissue and drawing it forward until all sense of 
resistance is overcome, thus making a clean incision behind and then 
directly through the constricted X)ortion of the urethra, to about the same 
distance in front of the obstruction. The urethra is now irrigated and 
the soft-rubber catheter passed, the latter being removed on the fourth 
day. The Otis urethrotirme is employed in operating upon strictures 
situated in the anterior urethra that are resilient, irritable, nodular, or 
fibrous, well organized, and that involve the submucous structure. It is 
also used to complete the o])eration in strictures of snudl caliber in which 
the preliminary in<;ision wfis made by a Maisonneuve urethrotome. As 
the caliber of the dilating urethrotome is 18 mm., the stricture must have 
this caliber before the instrument can be introduced; in such cases, there- 
fore, a preliminary dilatation or iiudsion of the obstruction with an in- 
strument specially designed for cutting strictures of small caliber must 
first be made. The inventor of this instrument directed that after its 
introduction into the urethra the canal should be overdistended and the 
knife-blade drawn through the constricted j)ortion of tlie canal, which 
thus severed deeply not only the fibrous structure that composed tlie 
coarctation, but healthy tissue as well. This technic resulted, in many 
instances, in the production of an incurvation of the penis, causing phy- 
sical disability persisting for months or even throughout life. After an 
unsatisfactory experience I soon learned that if, after the Instrument was 
in place, the blades were separated just sujfkienily to fill the constricted 
portion of the canal comfortably without causing over distention j so that the 
strictured |)ortion was fixed and presented a firm, unyielding surface to 
the passage of the knife, the fibrous structure forming the coarctation 
would alone be divided and the patient would convalesce without the 
development of untoward consequences. I regard this instrument as one 
of the most satisfactory and reliable to use for the relief of eases of the 
kind under consideration. I believe, with Bryson, that since the ‘‘stric- 
ture disease^' chiefly affects the floor, the inferior wall is the best 
site for tlie incision. Wlien the stricture is cut on the roof, there is more 
danger of hemorrhage, which may be followed, later, by the development 
of incurvation of the penis. 
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It is essential, before operating, to ascertain the depth of the stricture 
from the meatus and the normal caliber of the patient’s urethra; the 
latter should be determined by means of the urethrometer. 

The dilating urethrotome is introduced into the urethra with tlie groove 
along which the knife-blade travels presenting tow^ard the floor of the 
canal; it is carried down until it is passed slightly beyond the seat of ob- 
struction. By means of the wheel connected with the handle the blades 
arc separated until the constricted portion of the canal firmly grasps the 
dilated shaft of the instrument, without causing overdistention. The knife 
is then drawn directly along the median line, through the cicatricial mass, 
until it is completely severed. The blade is then returned to its sheath, 
and the instrument withdrawn. The urethra is next ex])lored by means 
of a full-sized bougie i\ boule, and if any constricting bands are discovered, 
they should be incised in the same manner, after which the urethra should 
be irrigated.and a full-sized soft-rubber catheter inserted. 

Internal Urethrotomy for Strictures of Small Caliber. — Strictures 
in the penile urethra whose caliber is less than 15 mm. must first be di- 
lated, by either continuous or gradual dilatation, before it is possil)le to 
insert the instrument for performing urethrotomy. When the ol)strucIion 
can be permeated only l)y a filiform l)ougie. internal urethrotomy may be 
successfully performed by means of a knife designed by me for the |)urposc. 
The instrument consists of a staff, ten inches long, having a handle at one 
end and terminating in a triangular blade at the other, the apex of the 
blade being blunt. On the under surface of the shaft that carri(»s the 
knife is a ring through which a filiform may l)o threaded, serving to guide 
the instrument in its passage along the unjthra. In performing this 
o])eration the penis must be steadied during the i)rogress of the knifi^ 
along the canal by putting the organ on the stretch. The filiform is now 
threaded through the ring at the end of the instrument, and passed along 
the whalebone into the urethra, with the blade presenting toward the in- 
ferior w'all, until the obstruction is reached, when, by gradual but firm 
pressure, the knife is made to incise the cicatricial mass from before 
backward directly in the median line. The division of the coarctation 
permits the introduction of a Thompson dilator, and the calil)er is further 
increased up to 18 mm., after which the instrument is removed and the 
urethrotome of (Jross or of Otis is employed to divide the remaining con- 
stricting bands, thus restoring the canal to its normal caliber. 

Urethrotomy in Impermeable Stricture of the Anterior Urethra. — 
Occasionally cases are encountered in which the uretlira is either partially 
or completely occluded from the meatus down to the bulb. Such cases 
are often complicated by coincident penile urethrid fistulas. For the 
relief of this form of ol^struction 1 have employed the following method of 
operating with the most gratifying results: The penis is held firmly by 
being stretched upward toward the pubic bone. A narrow bistoury, four 
inches long, is then inserted into the meatus and carried steadily down- 
ward and onward through the cicatricial tissue along the course of the 
urethra until the end of the obstruction is reached. Tlie incision along 
the almost obliterated urethral tract cuts a groove in the course of the 



664 


SURGERY OF THE PENIS AND URETHRA. 


canal, which is usually attended by trifling hemorrhage and permits the 
passage of the Thompson dilator, by means of which the canal can be 
stretched sufficiently to allow the Otis urethrotome to be employed, dilat- 
ing and cutting until the normal caliber of the canal is restored; after 
this a grooved urethral staff is passed and external perineal urethrotomy 
performed by means of a guide. The sinus in the penis is opened, cureted, 
and a full-sized soft-rubber catheter is passed through the urethra to the 
bladder and fastened in place. Continuous drainage is maintained for at 
least four weeks. The perineal wound is packed lightly with iodoform 
gauze, which is removed on the second day and not replaced. The re- 
sults obtained by this method of treatment in apparently hopeless cases 
have been almost phenomenal. 

Internal Urethrotomy for Strictures of Small Caliber in the 
Deep Urethra. — Different forms of urethrotomes, all embodying the same 
]irinciples, have been devised for the purpose of severing, from before ba(*k- 
ward, tight strictures in the region of the bull:)ous or meml)ranous portion 
of the urethra. Of these, the Maisonneuve and Treevan instruments arc 
most used. With the former the incision is made on the roof, and 
with the latter, on the floor, of the canal. IWore such instruments can 
be introduced the caliber of the stricture must be dilated to 9 mm.; if 
this can be accomplished, in an ordinary stricture, internal urethrotomy 
will be unnecessary, for such cases can be relieved more satisfactorily by 
cither gradual or modified rapid dilatation. When a deep-seated stricture 
is resilient or irritable, the only method of treatment consists in per- 
forming urethrotomy. In such cases I have abandoned the use of the 
aforenamed instruments, for this method of operating, even in the most 
skilful hands, is attended by a mortality of 4 per cent. The complications 
most often observed are extravjisation or suppression of urine, uremia, 
urinary fever, and, not rarely, fatal hemorrhage from wounding of the 
do real vein, the plexus of Santorini, or the artery of the bulb. The 
method of Maisonneuve has been modified, and has been found more 
satisfactory than the original technic. If the strictui*e is filiform in 
caliber but capable of being stretched, continuous dilatation by means of a 
whalebone bougie is first performed, the instrument being allowed to 
remain in the urethra for three days; after this modified rapid dilatation 
is performed, so {is to permit the introduction of a grooved urethral staff, 
{ind an external perineal urethrotomy is done by means of a guide. Any 
remaining obstruction is now incised on the floor of the canal by means 
of the Otis urethrotome, being careful not to overdistend the urethra while 
making the incision, thus avoiding incising anything but the cicatriciql 
tissue. The final steps of the operation consist in irrigating the urethra 
jind introducing a full-sized rubber catheter, which is allowed to remain 
in situ until the opening in the membranous urethra has closed. Con- 
tinuous drainage prevents urinary fever, relaxes muscular spasm, places 
the parts at physiologic rest, causing atrophy and absorption of the 
strictured tissue, and assures healing without the danger of ensuing peri- 
neal fistula. The catheter should be removed about every three days and 
a clean instalment reintroduced. If continuous catheterism is employed, 
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it is not necessary to insert a metallic bougie until the wound in the 
perineal portion of the urethra has healed. 

Internal and External Urethrotomy Combined.— Reginald Har- 
rison first performed this operation for the relief of traumatic or organic 
strictures that were resilient, irritable, nodular, or associated with ure- 
thral fistulas. It is also reserved for those cases in which the coarctation 
is permeable only by a filiform bougie. Clinical experience has shown 
that dilatation, incision, ami perineal drainage, by ])utting the urethra at 
physiologic rest, not only prevent the subsequent development of urethral 
fever, but cause a fatty degeneration, atrophy, and absolution of (he 
cicatricial tissue to take place, resulting in permanent benefit, the walls 
of the urethra becoming soft and pliable. When the stricture is dilatable, 
the operation is done by first effecting either gradual or modified rapid 
dilatation, after which an external perineal urethrotomy is peiformed, 
any remaining obstructing bands in the urethra being then severed by 
means of the Otis urethrotome. 

"riie operation for tlie relief of strictures permcal)lc only by a filiform 
will be considered under tlie head of External Urethrotomy by Means of 
a Guide (p. 567). 

External I^erineal Urethrotomy. — ^This operation is performed 
either with or without tlic aid of a guide in the urethra. When done 
with the guide, the operation is a comparatively easy one. In cases of 
traumatic impermeable strictures, or of rupture of the urethra with ex- 
travasation of urine or blood, the normal relation of the tissues of the 
})erincum being distorted, this o])cration, when done without a guide, 
may become one of extreme difficulty. To insure success, a good light, 
pei-sevcrance, and a thorough practical knowledge of the anatomy of the 
perineum arc essential. 

Perineal urethrotomy is done for the relief of non-dilatablc, irritable, 
resilient strictures of small caliber, associated with urinary fistula or ab- 
scess of the perineum. It is also performed in impcrmea])lo strictures, 
either with or without retention of urine, in rupture of the urethra, and 
is also done in conjunction with an internal urethrotomy performed on 
some other portion of the canal. 

Technic. — ^Thc patient should be placed in the lithotomy position, 
the buttocks projecting slightly beyond the edge of the table, ami elcvatxjd 
by means of a sand-pillow; the legs are flexed on the thighs and thcj thighs 
on the abdomen, being held in this position by assistants. The i)erincum 
will now be on tlie same plane as the eye of the operator when seated op- 
posite the patient, allowing him to look down into the perineal wound and 
obseiwe every step of the operation. The hemorrhage following perineal 
section is not, as a rule, severe; if, however, it is profuse, its origin is 
generally in the region of the bulb, corning from the incised ends of the 
urethra or from the plexus of veins in the vicinity of the prostate. It (?an 
usually readily be controlled by packing the wound firmly with iodoform 
gauze, which is carried along the side of the catheter up to the neck of the 
bladder. When this is not effective, and the application of a ligature is 
difficult, the wound should be separated by means of retractors and the 
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bleeding vessels seized by hemostatic forceps, which should be allowed to 
remain for three or four days. If the hemorrhage comes from the bulbous 
portion of the canal, this should be exposed by free incision and the 
bleeding vessels controlled by either ligature or puree-string suture. 

The question of drainage after a perineal urethrotomy is one of great 
importance. In such cases it is best to resort at once to continuous 
catheterism. A full-sized soft-rubber catheter is passed and allowed to 
remain in the urethra until the new canal has formed about it. The effect 
of the continuous pressure exerted on the inflamed and congested urethra 
is most beneficial. Tenesmus is relieved, the bladder is put at rest, and 
urinary fever is prevented. Convalescence is tissured without the forma- 
tion of a perineal urethral fistula. In cases in which combined internal 



Fkj. 292. — Extkrnal Urkthwotomy. 

The manner in which the knife is iiifule to enter the groove of the stufF through the lower perineum. 


and external perineal urethrotomy has been performed and it is then 
found difficult to pass a catheter in the usual mariner because of the rough 
and nodular condition of the ui’ethra, the manipulation may easily be ac- 
complished by inserting a pair of long forceps, designed for removing 
foreign bodies from the urethra, through the meatus and making the jaws 
of the instrument appear at the perineal wouml (Fig. 293). The proxi- 
mal end of the catheter is then caught and drawn from behind forward 
until it protrudes an inch or so beyond the meatus. The vesical end is 
then passed along a probe-pointe<l gorget, through the membranous 
and along the prostatic portion of the urethra into the bladder. 

When infiltration of urine into the perineum has occurred, or when a 
perineal abscess or sinus or a large amount of nodular tissue due to chronic 
inflammation is present, no effort should be made to close the perineal 
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wound; if none of these conditions exists, the wound should be approx- 
imated by means of interrupted silkworm-gut sutures, leaving a small 
opening at the lower angle for the protrusion of the gauze packing, which 
should be removed on the second day and not replaced. The packing of 
a perineal wound for prolonged periods after operation is undoubtedly a 
frequent cause of delay in healing, the result of the formation of a fistulous 



Fig. 293. — Mkthod ok Pahbino thk Catiiktkr from Bkhixi> Forward,^ hy Mkanh of Urktiiraij 
Forcei'8, for Continuous Okainacsk ai-tkr having Perfukmeu External Perineal Ur1'> 

TIIROTOMY. 

opening. The end of the catheter protruding from the meatus is con- 
nected with a rubber tube leading to a vessel under the bed, into which 
the urine drains from the bladder, the patient being thus kept dry and 
clean (Fig. 294). 

External Perineal Urethrotomy with a Guide. — In this operation 
the membranous urethra is openetl with the aid of an instrument that 
serves to guide the surgeon by rendering the deep urethra easy of recog- 
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nition by means of an incision in the perineum. Various instruments are 
emjiloyed for this purpose, among them being the Syme^s staff, the grooved 
urethral staff, the Gouley tunneled catheter, the Thompson dilator, and 
the whip or whalebone bougie used in conjunction with Horwit//s dilating 
perineal staff. In addition to the guide there am required a scalpel, 
scissoi*s, hemostatic forceps, Wheelhouse probe, Teale pro))e-pointed gorget, 
perineal retractoi-s, a soft-rubber catheter, and an Otis urethrotome. 
The Syrne^s staff is the guide usually employed, but I have found this in- 
strument unsatisfactory for the reason that the narrowed terminal third 
of the shaft, which is intended to pass through the contracted portion of the 

urethra, may, in a 
deep perineum, be 
difficult to locate 
and thus render 
fixation of the ure- 
thra so that it may 
be incised trouble- 
some; moreover, the 
channel is so shal- 
low and narrow that 
it is often impossible 
to keep the point of 
the knife in the 
groove, and, as a 
result, the blade is 
constantly slipping 
from the guide be- 
fore the incision is 
completed. 

In order to em- 
ploy the Syme's staff 
it is necessary that 
the strictum should 
have a caliber of six 
millirnetei’s; if this 

Fm. 294 .— (Continuous Cathf.tkuism in tiik Rkcumuknt Postuuk. is thc CaSC, it is 

much (quicker, more 

satisfactory, and easier fii-st to stretch the stricture by means of modified 
rapid dilatation, and then either to employ the Thompson instrument 
as the guide or to make use of the full-sized grooved urethral staff. The 
technic of an external perineal urethrotomy performed by means of the 
Syme's staff, the Thompson dilator, or the grooved urethral staff is prac- 
tically the same in each instance. 

External Perineal Urethrotomy^ Using the Thompson Dilator as a 
Guide , — lather is administered, a filiform bougie is inserted, and the 
Thompson dilator threaded over it and passed into the urethra as far as 
the neck of the bladder. Modified rapid dilatation is then performed, and 
the blades of the instrument left separated just sufficiently comfortably 
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to distend the urethral walls and hold the canal firm and steady. An 
assistant holds the staff up against the abdomen, in the median line, and 
hooks it up against the pubic bone. The patient is placed in the lithotomy 
position. The scrotum is drawn up out of the way, and the instrument 
so held that it can readily be felt in the membranous urethra by palpation 
of the perineum. An incision is now made along the median raph6, from 
the attachment of the scrotum down to the region of the sphincter ani, 
dividing the skin and superficial and deep perineal fascia, exposing the 
accelerator urina? muscle at the bottom of the wound; the tendinous 
raphe is next divided, bringing 
the urethra into view, which is 
thus fixed and distended by the 
aid of the dilator. A tenaculum 
is then ])assed on each side of 
the staff into the urethra, and 
placed in the hands of the as- 
sistants who are holding tlie 
legs, directing them to make 
gentle traction, which brings 
the urethra prominently into 
the wound, where it can readily 
be incised, the guide being ex- 
posed in situ. The edges of the 
incised urethra should then be 
seized with hemostatic forceps, 
which arc handed to an assist- 
ant, and the tenaculum re- 
moved. The Wheelhouse probe 
is next introduced thi’ough the 
membranous and provstatic ure- 
thra until the neck of the blad- 
der is reached: this instrument 
serves to guide the Teale gorget 
through the perineal wound 
down to the neck of the blad- 
der; as soon as this is accom- 
plished, the Wheelhouse probe 
and dilator are removed. Any 
remaining constricting bands, caused by the stricture, arc incised and 
dilated by means of the Otis urethrotome; a soft-rubber catheter is 
inserted from the meatus into .the bladder, and left in place until 
the continuity of the deep urethra has been restored. Bleeding is con- 
trolled by packing the perineal wound with iodoform gauze alongside the 
catheter, using the gorget as a means of guiding the gauze down to the 
neck of the bladder. The gauze should be allowed to remain for forty- 
eight houis, and then removed an<l not replaced. The perineal wound is 
closed by means of interrupted silkworm-gut sutures, leaving a small 
opening at the lower angle for the protrusion of the packing. 
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. Perineal Puncture of the Membranous Urethra (Buttonhole 
Operation). — ^This method of performing perineal urethrotomy is some- 
times employed when it is desired to drain the bladder after an internal 
urethrotomy has been performed. A grooved urethral staff is passed, the 
patient is placed in the lithotomy position, and a long straight bistoury, 
with a narrow l)lade, is inserted one inch in front of the anus, its back 
being turned toward the rectum: the instrument is carried steadily inward 
in the median line until it reaches the gmove in the staff inserted into the 
umthra, thus puncturing the membranous urethra; Jis the knife is I’emoved 
the incision is slightly enlarged upward, to make it of sufficient length to 

admit the index- 
finger. If the 
mucous mem- 
brane of the canal 
has not been 
completely divid- 
ed, the tip of the 
finger is held 
against the staff 
and a probe- 
pointed bistoury 
is inserted along- 
side the finger as 
a guide until the 
staff is reached, 
when the un- 
divided tissue be- 
tween the finger 
and the staff is 
i n (? i s e d . The 
W h e e 1 h o u s e 
probe is now 
passed into the 
perineal puncture 
along the groove 
in the staff un- 

Fkj. 296 . — Horwitz’s Mkthod of Externat. I’euinkat. Uhkthro- til thc IlCCk of 
TOMV M^iTH Filiform Goiue. bladder is 

reached; this 

serves to guide the passage of the Teale gorget, after which the urethral 
staff and probe are removed and a drainage-tube is passed along the 
Teale gorget and fastened in place. 

External Urethrotomy for Stricture Permeable Only by a Fili- 
form. — ^This operation has been greatly simplified by the use of a perineal 
staff devised by me; it may be employed with either a whip or a whale- 
bone filiform bougie. It will be seen from the illustration (Fig. 296) that 
the instrument consists of two blades in close approximation, which, to- 
gether, form a smooth staff having a thumb-screw at one end, by means 
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of which the blades may readily be separated. It works on the same 
principle as the Otis dilating urethrotome. The distal end of the staff 
terminates in a rounded nut, which can be removed and replaced by a 
whip filiform, as shown in Fig. 296. An opening in the nut at the end 
of the staff will be observed, which leads into a tunnel thmugh which an 
ordinary whalebone filiform can be passed. The filiform is employed 
when it is found impossible to insinuate the whip bougie. 

When the whip bougie can be passed through the stricture, it is 
fastened to the perineal staff in the manner shown in Fig. 296. The 
blades of the instrument are closed and the staff is passed into the 
urethra until arrested by coming into contact with the shoulder of 
the stricture. The whip bougie being pushed in front of the staff, 
reaches the bladder and curls up, and when the urethra is opened, serves 
to guide the operator, as it is insei*tcd directly through the structure. 
If the whip bougie cannot be pjisscd through the stricture, a whalebone 
filiform is inserted. The tunnel end of the staff is threaded over the fili- 
form, and introduced into the urethra until arrested at the contracted 
portion of the canal. By turning the thumb-screw the blades are 
separated. The amount of separation is noted on an indicator on the 
handle of the staff. When the blades are separated, the urethra in front 
of the stricture is not only fixed, but rendered prominent, and the oper- 
ator, after making the incision through the skin, can readily open the 
urethra with precision and ease. The separation of the blades fixes the 
urethra and serves to hold it steady. When the staff is in position, 
with blades expanded, the location of the urethra can readily be detected 
by palpation over the tissue of the perineum. Whenever the whip bougie 
or filiform is employed in conjunction with the staff, the urethra can 
readily be detected, and when the latter is incised, the instrument will 
be found passing through the stricture, and can be traced without diffi- 
culty to the entrance of the bladder. 

When the patient has been placed on the operating table, an effort 
should be made to introduce the whip bougie; if this fails, a filiform should 
be inserted, and the perineal staff threaded over this and passed down to 
the strictured portion of the urethra; the blades are then separated and 
given to an assistant to hold, who at the same time lifts the scrotum out 
of the way. The patient is then placed in the lithotomy position, the leg 
being flexed firmly on the thigh and the thigh on the abdomen. The 
buttocks should project slightly beyond the edge of the table, and be 
elevated by means of a sand-pillow, so that the perineum is on tlie same 
plane with the eye of the operator. A free incision is made through the 
skin, extending from just below the junction of the scrotum with the 
perineum to the anterior border of the sphincter. The superficial and the 
deep layer of hiscia are next divided for the whole length of the incision, 
which exposes the accelerator uririae muscle. This consists of two sym- 
metric halves united along the middle line of the perineum by a tendinous 
raph4 that serves to mark the exact location of the urethra. When the 
surgeon is about to penetrate the perineum, he must l>e careful not to 
carry the incision higher that the attachment of the central tendon, for 
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fear of wounding the bulb; in cutting downward he must guard against 
injuring the rectum. The space that he can work in with safety is a little 
over half an inch. The tendinous raphe of the muscles should now be 
divided, bringing the urethra into view; with the aid of the perineal staff 
the canal is fixed and distended. A tenaculum is then piissed on each 
side of the staff and handed to an assistant, who is directed to make gentle 
traction, which brings the urethra prominently into the wound, where it 
can be incised, in front of the stricture, when the staff will be exposed in 
position. 

The edges of the incised urethra arc then grasped with hemo- 
static forceps and handed to an assistant, the tenaculum being removed. 
The upper angle of the \vound in the urethra is likewise seized with for- 
ceps, which the surgeon holds in his left hanti, making traction on three 
portions of the urethral incision, and pulling the strictured surface of the 
canal so that it presents directly in front of the operator. The Wheel- 
house proto is then made to follow, througli the stricture, the whalebone 
filiform or the whip liougic — wliichever had been employed. As soon as 
the apert 111*0 of the stricture is located the probe is inserted l)y the side 
of the filiform, parallel to the perineal raphe, and carried along the con- 
tracted portion of the urethra until the point reaches the floor of the 
perineum, just above the rectum. The index-finger of the left hand in- 
serted into the rectum serves as guide: the probe is fyraught from the vertical 
to the horizontal position, and made to pass directly through the prostatic 
urethra into the bladder. In some instances it will )je found, after the 
instrument has been inserted into the upper ]:)ortion of the membranous 
urethra, that it is impossible to make it describe the curve naturally as- 
sumed by this portion of the uretlira; this difficulty can readily be over- 
come l)y inserting the index-finger of the left hand into the rectum, at 
the same time dissecting the tissues of the j)erineiun, including the stric- 
tured portion of the floor of the urethra, directly down upon the probe; 
the handle of the instrument can then be readily depressed and carried into 
the bladder. When the probe has entered the bladder, it is handed to an 
assistant, who gnisps it firmly. With the index-finger in the rectum, 
which serves to prevent injury to that canal, a probe-pointed bistoury is 
passed along the groove on the under surface of the ]^robe, so txs to divide 
the stricture throughout its entire length, after which the Teale gorget is 
pixssed beside the })ml)c, until the j)oint of the instrument entei*s the blad- 
der. As evidence that this has been accomplished is the fact that urine 
will be seen to flow along the instrument. The probe is then removed, 
and a soft-ruliber catheter passed through the penile urethra until the 
point of the instrument appears in the perineal opening, when it should be 
seized between the finger and thumb of the surgeon, pulled well into the 
incision, and made to pass along the gorget into the bladder. The wound 
should then be partially packed with iodoform gauze and closed with in- 
terrupted silkworm-gut sutures, leaving the lower angle open for drainage. 

External Perineal Urethrotomy without a Guide. — ^This operation 
is indicated in any form of permeable stricture of the deep urethra, espe- 
cially if it is associated with retention or extravasation of urine from 
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rupture, when the perineum is riddled with sinuses, or if nodular and 
brawny cicatricial tissue in the perineum is present. When operating by 
the perineal route, in strictures of this character, it is not sufficient to 
drain the bladder by means of a perineal cystotomy, but any existing ob- 
struction in any other portion of the urethra, due to strictui'e, must like- 
wise be removed and the canal restored to its normal caliber. 

The instruments required are: A scalpel; asharj) and a probe-pointed 
bistoury with a narrow 


blade; a Wheelhouse 
probe; a Tealc gorget; 
a Horwitz dilating peri- 
neal staff; Thompson’s 
urethral forceps; Otis’ 
urethrotome; perineal 
retractoi*s; hemostatic 
forceps: two tcnacula; 
dissecting forceps, and 
a soft-rubber catheter. 

This procedure is a 
modification of that 
known as Wheel- 
house’s operation, the 
Horwitz perineal staff 
being sul)stituted for 
the guide used in the 
original operation, and 
some radical changes 
being rnside in the tech- 
nic, tending greatly to 
simplify the procedure 
by enabling the oper- 
ator to locate the ure- 
thra with absolute cer- 
tainty and without loss 
of time; by following 
the details of the fur- 
ther manipulation sug- 



gested the proximal 
portion of the canal can 


Fig. 297. — Whrelhoubb'b External Urethrotomy. 


be found without diffi- 


culty and the continuity of the urethra easily re-established . This method is 
also applicable to cases of rupture of the urethra with extravasation of urine. 
The Horwitz dilating staff to be used as a substitute for the Wheelhouse 
instrument has been fully described on p. 57 1 . The latter is a long, narrow 
staff with a shallow groove on the under surface and a slight hook on the 
end; when inserted, this instrument fails to render the urethra prominent 
or to hold it steady, so that in dissecting down upon the instrument it is 
frequently difficult, in a deep perineum, to locate the canal; hence when 
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an effort is made to incise the urethra, the mucous coat of the canal rolls 
away from the point of the knife, and the blade incises the tissue on each 
side of the guide without opening the urethra; moreover, when the canal 
is once opened, the small hook on the end fails to hold the upper edge of 
the incision and constantly slips away, so that the canal must again 
be sought for. Finally, the staff in the perineal wound is constantly 
in the operator's way, interfering with further manipulations. The Hor- 



Fi« 298. — Kxtkknal Pkhinkal Urkthrotomy without a Guidk, Employing Hohwitz’s Dilat- 

iN(i Urktiiral Staff. 


witz staff has the advantage not only of holding the urethra fixed, but 
of i*endering it pi*ominent in the perineum, so that the urethra can be in- 
cised with absolute precision, without loss of time, and without reference 
to the anatomic landmarks, this stage of the operation being performed 
automatically. 

Horwitz Operation. — ^The method of opening the urethra will depend 
on whether the canal is occluded at the bulbomembranous junction or in the 
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membranous urethra. In the former case the urethra must be incised 
behind the stricture, whereas in the latter it must be opened in front. 
The perineal staff, with the blades closed, is passed into the urethra until 
the seat of obstruction is reached; the patient is then placed in the lithot- 
omy position, and the staff intrusted to an assistant, who is instructed 
to hold the beak of the instrument firmly in contact with the face of the 
stricture, at the same time drawing the scrotum away from the perineum. 
The blades are now separated, and an incision is made in the median line 
of the perineum, from the junction of the scrotum down to the rogion of 
the sphincter ani; the cut divides the skin and superficial and deep ifiiscia; 
these are drawn aside by means of retractors, when the accelerator muscle 
will be discovered at the bottom of the wound; the muscle is divided in 
turn along its tendinous raphe, which, when retracted, will expose the 
canal fixed and made prominent by means of the dilated guide. If the 
point of the staff has been arrested by the stricture at the bulb, the assis- 
tant is directed to push the staff downward and outward, so that the point 
of the instrument covered by the urethra is brought prominently into the 
perineal wound. An incision is now made directly through the urethral 
wall and the cicatricial tissue composing the stricture until the canal is 
opened, exposing the staff in sitUj and completely dividing the coarctation. 
The blades are then closed slightly and the instrument pushed through 
the opening in the urethra and again separated. If more constri(jting 
bands are discovered, thc}^ may readily be tlivided, since the field of opera- 
tion is visible. The VVheelhouse probe is now passed through the mem- 
branous and prostatic urethra until the bladder is reached; the Teale 
gorget is guided along the probe, which is then removed, leaving the gorget 
in place. The blades of the perineal staff are closed, and the instrument 
withdrawn from the urethra. Any further constriction that may exist in 
the penile urethra is incised and dilated with the Otis urethrotome, and a 
full-sized rubber catheter passed from the meatus down to the bladder 
and left in situ. When the beak of the instrument is arrested in the mem- 
branous urethra, the canal is exposed by the perineal incision and opened 
in front of the stricture, which is even a simpler procedure than opening 
the canal from before backward. As soon as the canal is opened the 
lateral walls and the upper angle are seized with hemostatic forceps, and 
by making traction on three different portions of the urethral wound, the 
strictured surface is pulled forward so that it presents directly in front of 
the operator. The apertui’e of the coarctation can usually be recognized 
or readily found by searching about with the Wheclhouse probe, which is 
insinuated through the constricted portion of the canal and passed along 
until the neck of the bladder is reached. The index-finger of the left 
hand is now inserted into the rectum. An assistant holds the probe 
steady, with the groove on the under surface, presenting toward the rec- 
tum; a probe-pointed bistoury is passed along the groove until the stric- 
ture is divided along its entire length. The Teale gorget is next passed 
alongside the probe until the point reaches the neck .of the bladder. The 
probe is now removed, and the index-finger passed along the gorget in 
order to ascertain if all the constricting bands have been severed; if this 
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has not been done, the probe-pointed knife must be reinserted and the 
cicatricial tissue further divided. The operation is completed in the 
same manner as when the urethra is opened from behind forward (see 
p. 567). 

Perineal Urethrotomy without a Guide for Traumatic Stricture 
and Rupture of the Urethra. — External perineal urethrotomy for the 
relief of these conditions is frequently one of the most difficult operations 
in surgery. When a traumatic stricture of the deep urethra is associated 
with the pi’esence of sinuses and dense cicatricial tissue in the perineum, 
or if rupture of the urethra with extravasation of urine Inis taken place, 
it is often difficult to trace the continuity of the canal through its strictured 
portion; in the case of rupture, it may be impossible to locate the distal 
end. Fortunately, in most cases the bla<lder can be drained successfully 
by the perineal route, thus avoiding the necessity for performing either 
retrograde urethral or suprapubic catheterism. If the anatomic relations 
of the perineal tissues have become distorted or altered as the result of 
traumatism or of extratasated urine, or when fruitless efforts have been 
made to pass a catheter, the lumen of the distal end of the canal becomes 
occluded, and the torn end of the tube is packed down firmly in an ab- 
normal position among the deep structures of the perineum, rendering its 
detection extremely difficult or even impossible, without a resort to 
retrograde catheterism. In all such cases the misplaced end of the canal 
will usually be found either at the lower angle of the perineal wound, near 
the rectum, or high up, on either side of the median line, below the pubic 
bone. With the aid of the dilating perineal staff devised by me and fol- 
lowing the technic advocated in operating upon such strictures without 
a guide, I have in every instance successfully found the distal end of the 
urethra and succeeded in restoring the continuity of the canal by the 
perineal route. If this method fails, retrograde urethral catheterism, 
as suggested by Young, should be tiied. 

Urethral Retrograde Catheterism. — ^The median incision is con- 
verted into one resembling an inverted Y, by making two vertical in- 
cisions liranching off from the median one; these are carried downward 
and outward, between the tuberosity and the sphincter ani. By careful 
dissection, after the manner described when considering perineal prosta- 
tectomy, the apex of the prostate is exposed, the prostatic urethra found, 
and the edges of the urethral mucous membrane seized with hemostatic 
forceps, after which a Wheelhouse probe is passed from behind for- 
ward; this finds and follows the membranous urethra, thus locating the 
urethra both in front of and behind the stricture. 

Cock’s Operation.— This operation, being more or less dangerous 
and uncertain, has fallen largely into disuse. It is merely a palliative 
measure, relieving the urgent symptoms by draining the bladder, and 
necessitating a future operation for the relief of the stricture. The driv- 
ing of a double-edged knife blindly into the depths of the membranous 
urethra on the chance of incising a perineum whose anatomic structures 
are distorted, is a method that does not appeal to the practical surgeon. 
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The operation necessitates the use of a double-edged knife designed for 
the purpose. 

Suprapubic Cystotomy with Retrograde Catheterism.— This 
operation is performed in grave emergency cases in which as little time 
as possible must be lost. It is also the operation of choice in patients 
whose physical condition is such as to render any operative procedure 
dangerous, but in whom, nevertheless, surgical intervention is imperative. 
In performing perineal urethrotomy the proximal end of the urethra may 
generally be found without difficulty; when, however, this cannot be done, 
the search may, in the case of young, robust subjects, be continued for a 
considerable length of time without injury to the patient. When, on the 
other hand, the patient is advanced in years, feeble, with damaged heart 
and diseased kidneys; when there has been extravasation of urine, con- 
tinuing for a number of hours and accompanied by gangrene, sepsis, or 
uremia; in traumatic stricture in which a poi*tion of the urethra is prac- 
tically obliterated ; 
and in elderly sub- 
jects with I’etention 
of urine, associated 
with an imperme- 
able stricture and a 
hypertrophy of the 
prostate gland — in 
all these cases the 
safety of the patient 
demands that the 
operation be per- 
formed ius speedily 
as possible ; if, there- 
fore, thorough 
search fails to dis- 
close the proximal 
portion of the ure- Fig. 299. — Cock’s Exteunai. Ukethiiotomy. 

thra, retrograde 

catheterism should be resorted to without delay. This will shorten the 
time required for the operation, diminish shock, and tend to minimize the 
amount of anesthetic required, besides lessening the danger of suppression 
of urine, uremia, or septic pneumonia, which so frequently attend com- 
plicated cases of this kind. The safest course to pursue is to induce local 
anesthesia by means of cocain, and then to proceed with the suprapubic 
cystotomy at once. It must be remembered that the latter is merely a 
palliative measure, relieving the retention of urine, placing the bladder at 
rest, and permitting the patient, in the course of a few weeks, to regain 
sufficient strength and vigor to undergo the ordeal of a perineal urethrot- 
omy. In several instances in which this method of treatment was sidopted 
it was found, when the time came for operating upon the urethra, that 
what was originally regarded as an impassable stricture could now be 
dilated by the ordinary means, or at least sufficiently stretched to permit 
VOL. IV — 37 
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of the passage of the giooved urethral staff, so that perineal urethrotomy 
could 7’eadily be performed by means of the guide. When the bladder is 
distended, the operation of suprapubic cystotomy is a simple procedure 
that may be accomplished in about three minutes. If, on the other hand, 
the viscus is contracted and contains but little urine, the dissec.tion is more 
difficult, and care must be observed not to injure the peritoneum. If 
this accident occui’s, the wound should be closed immediately l)y a con- 
tinuous catgut suture, and surrounded with iodoform gauze to prevent 
infection. The opening in the bladder should be sufficiently large to 
permit the introduction of the index-finger, by means of which the vesical 
outlet is easily located, and cither a silver catheter or a steel bougie is 



Fig. .* 700 . — Rktkograok Catuktkrization and the Location op the Posterior Limit op the 

Stricture. 

The operator is in the act of exposing the end of the sound through a median perineal incision. 


passed alongside of the finger, serving to guide the beak of the insti umcnt 
into the prostatic urethra, whence it is carried outward until the tip of the 
instrument protrudes in the perineal wound; this will at once locate the 
proximal end of the canal. The dilating perineal staff is now passed 
though the meatus into the urethra, and carried downward until it comes 
in contact with the anterior portion of the stricture; the instrument in 
f milt locates the position of the urethra in front of the obstruction, whereas 
the one passed through the vesical outlet into the perineum establishes 
the proximal end behind the stricture. With these two landmarks show- 
ing the exact position of the urethra both in frent of and behind the co- 
arctation, restoration of the continuity of the canal is easily accomplished. 
In stout men it may he difficult to reach the vesical orifice through a 
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suprapubic incision. In such cases either the instrument devised by 
Guyon for the purpose or the overcurvcd prostatic catheter of Brodie may 
be employed. If neither of these instruments is available, a rectal rubl)er 
bag may be inserted and filled with ten ounces of water; this lifts the 
vesical neck well upward and places it within easy reach of the finger. 

Urethrectomy. — ^This operation is chiefly performed in those cases 
of traumatic stricture that have been repeatedly operated upon without 
achieving permanent success, and in those in which the perineum is 
practically a dense mass of cicatricial tissue or is riddled with sinuses. 
The excision may be either partial or complete. 

In performing partial urethrectomy the incision is msulc in the median 
line. All the cicatricial tissue in the perineum is excised, and the urethra 
exposed both above and l)elow the seat of occlusion. The urethra is now 
incised and examined, in order to determine the extent to which the 
urethral walls are involved in the cicatricial nuiss. If only the lateral 
walls and the floor are implicated, these portions ai-e resected, leaving the 
roof intact. A soft catheter is inserted through the meatus, and allowed 
to remain in the urethra until the new canal hiis formed. 

Total urethrectomy in which a segment of the entire canal is removed 
is usually performed only for the relief of traumatic .strictures. If more 
than 25 mm. must be removed, the ends of the tulw) cannot be approx- 
imated; if less than this is rcsecteil, the ends of the tube can usually be 
brought into apposition by means of four interrupted catgut sutures, which 
should not, however, pass through the mucous membrane. It is almost 
impossible to introduce a suture through the superior wall. If it is found 
impossible to anastomose the cut ends of the urethra, an attempt should 
be made to construct a urethra over the catheter; if this cannot l>e done, 
a catheter should be introduced and allowed to remain in silti, in the hope 
that the resected portion will be reformed. In three cases Wolfler trans- 
planted the mucous membrane dissected from a prolapserl uterus. In 
four cases I have employed successfully the preputial lining of the fore- 
skin immediately after circumcision. In case of permanent fistula in 
the perineum, or where a portion of the urethra has been destroyed by 
traumatism, or in resilient strictures that recontract immediately after 
operation, the following method, suggested by Poncet, is useful: An 
external perineal urethrotomy is performed; the proximal end of the 
urethra is exposed and sutured to the lower angle of the wound, and 
the distal part of the urethra is closed. In the cases so operated upon by 
me there was no incontinence or further trouble from urinary obstruc- 
tion, the only inconvenience being that the sitting posture had to be as- 
sumed in emptying the bladder. 

Electrolysis. — This method of treatment has never found favor, 
the only benefit that accrues from its employment being the gradual 
dilatation produced by the introduction of the electrode. The method 
not infrequently results in the development of urethritis, prostatitis, cys- 
titis, and epididymitis. 
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ACQXnRED URETHRAL FISTULA* 

Urethral fistulas are classified according to the position of their open- 
ing and the course pursued by the urinary tract. The various forms en- 
countered ai’e the urethropcnile, urethroperineal, urethroperineoscrotal, 
urethrorectal, and urethroperineorectal. The cutaneous opening is 
usually observed on the under surface of the body of the penis, scrotum, 
or perineum, but it has occasionally been found on the posterior poition 
of the buttocks, the thigh, in the region of the hip, or on the lower portion 
of the abdomen. The opening may be so contracted that a fine wire can 
be inserted only with difficulty, or, on the other hand, the loss of tissue 
may render the opening quite extensive. The number and size of the 
cutaneous orifices depend on their situation, their cause, and on whether 
the condition is recent or has persisted for some time. The tract may be 
short and straight, leading directly down to the urethra, or it may be 
tortuous, forming a long subcutaneous channel. 

Among the conditions that may give rise to the formation of a ure- 
thral fistula are stricture of the urethra; abscess of Littr6's glands; peri- 
urethral abscess; phagedenic venereal ulcers; rupture of the urethra 
followed by extravasation of urine; suppurating gummata of the body of 
the organ; traumatism; strangulation of the penis due to gangrene aris- 
ing from the presence of a constricting band, and impaction of a foreign 
body, such as a calculus, in some portion of the canal. 

Perineal and scrotal fistula most commonly results from stricture 
or rupture of the urethra or from the lodgment of a calculus in either 
the deep portion of the canal or the prostate gland; occasionally it may 
follow in -the wake of an abscess of the perineum, the prostate, or Cow- 
per^s glands, or, very rarely, it may result from traumatism. 

Urethrorectal or urethroperineal fistulas are of very rare occur- 
rence as compared with other forms. They have been known to 
follow fracture of the pelvis, extension of malignant growths from 
neighboring structures, tuberculous or malignant growths of the urethra 
or of Cowper’s or the prostate gland, impacted calculi, and occasionally 
they are known to occur after operations upon the perineum. Rectal 
abscess associated with hemorrhoids has sometimes resulted in the forma- 
tion of a fistulous communication between the urethra and the rectum. 

Urethropenile Fistula. — ^Traumatism or gangrene due to constric- 
tion of the organ has occasionally resulted in the formation of a fistula of 
the penile urethra. The most common causes are periurethral abscess, 
resulting from a gonorrheal infection of Littr6^s glands, stricture of the 
urethra, and sloughing venereal ulcers. In such cases the fistulous tract 
is usually single, running obliquely from behind forward; occasionally it 
is perpendicular to the axis of the organ. It is always short and straight. 
The tissue of the corpus spongiosum becomes atrophied, resulting in the 
external and internal orifices being frequently nearly opposite each other, 
the skin and mucous membrane of the canal being in contact. The in- 
ternal orifice is usually the larger, and is a funnel-shaped opening, taper- 
ing down to form the canal. In a recent fistula the walls are soft and 
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yielding, being free from induration. In cases of long standing they be- 
come hard and callous, forming an induration that feek not unlike a cord. 
The opening is often so markedly contracted as barely to admit the in- 
troduction of a fine wire; on the other hand, it may be from one-half to 
six centimeters or more in diameter. Fistulas in this situation seldom 
have cither prolongations or diverticula. When the external orifice is 
large, the skin is intimately adherent to the mucous membrane and is 
practically continuous with it. 

Symptoms. — ^The symptoms are so evident that no difficulty should 
be experienced in making a diagnosis. When the orifice is very small and 
the canal contracted, a doubt may exist as to whether or not the tract 
communicates with the urethra. This may be determined by covering 
the orifice with a piece of linen and directing the patient, while passing the 
urine, to interrupt the flow by making compression just in front of the 
orifice. If a communication with the urethra exists, the urine will be 
forced through the canal and stain the linen. In order to determine the 
length and course of the tract a bougie should be introduced into the 
urethra and the canal explored by means of either a fine wire or a filiform 
bougie. When the orifice of the fistula is comparatively large, the only 
symptom will be an interference with micturition and ejaculation. 

Treatment. — ^This consists in removing the cause and restoring the 
urethra to its normal condition. Any obstruction due to stricture should 
be removed, and chronic inflammatory lesions should receive proper 
treatment. In recent ctises of fistula with narrow channel and small 
orifice, gradual dilatation, together with continuous catheterism, should 
fii*st be employed. Fistulas of this type frequently close spontaneously 
as soon as the condition that gave rise to them is removed. A fistulous 
tract of small dimensions, resulting from a periurethral abscess, should 
be injected with silver nitrate solution, 5 grains to the ounce. Three 
drops should be instilled into the canal by means of a hypodermic syringe 
having a blunt needle. Should this fail, the tract may be cauterized, 
preferably by means of fine wire heated to a dull red and introduced into 
the sinus. If these methods prove unavailing, or if the orifice is so large 
as to preclude the employment of injections or of cauterization, either 
urethrorrhaphy or urethroplasty must be resorted to. 

Urethrorrhaphy. — ^This operation is indicated only in certain selected 
cases, plastic operations being, as a rule, far more satisfactory and giving 
better results. When the orifice is large and the skin and mucous mem- 
brane are intimately adherent, or when a considerable portion of the floor 
of the urethra has been destroyed, urethroplasty is to be preferred, for 
even if urethrorrhaphy is successfully performed, a narrowing of the lumen 
of the urethra sufficient to cause obstruction would be sure to follow. 
The method suggested by Voillemier is very satisfactory, but in place of 
the shotted suture that he advises I employ silkworm-gut. The skin and 
subcutaneous tissues are freshened for about half a centimeter around the 
'fistulous opening, and the denuded surfaces approximated by means of 
interrupted sutures of silkworm-gut. Continuous catheterism should be 
maintained until the wound has healed and the sutures are removed. 
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Of the plastic operations, that recommended by Thiei’sch for the re- 
lief of epispadias (see p. 501) has ^iven most satisfaction. A modification 
of the Thieisch method Inis been suggested by Szymanowski, and has 
found favor. 

Sz 3 nnanowski Operation. — An incision is made at a point slightly 
beyond the upper end of the fistulous opening, on tlic right side, and (ju- 
ried downward along the mucocutaneous margin of the orifice until it 
reaches a little beyond the lowest point of the mouth of the canal. A sub- 
cutaneous flap is then made, which is dissected in such manner that a pocket 
is formed that, when com])letcd, will re(;eive and cover the cutaneous flap 
raised from the opposite side. An incision is likewise made on the left 
side, beginning at the same point where the incision on the right began, 
and carried downward until it meets the lowest point of the incision on 
the opposite side. A flap Ls then dissected backward until the muco- 
cutaneous margin of the fistulous o|)cning is reached. When completed, 
it should be semi-ellijitic in shape, and of sufficient breadth to cover over 
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the opening of the urethra and fit into the bottom of the pocket made by 
the subcutaneous flap of the right side. The flap is then everted, turned 
under the subcutaneous flaj) of the opposite side, and stitched to the 
bottom of the pocket by means of interrupted fine silk sutures. The 
subcutaneous flap is then carried across and .sutured to the margin of the 
incision in the skin on the left side. As soon as the plastic work is com- 
pleted, perineal drainage should lie instituted and maintained until the 
sutures are removed. 

Neglected strictures of the penile urethra of small caliber are fre- 
quently associated with multiple fistulas of narrow lumen and having 
contracted orifices. In such cases the obstruction of the urethra must be 
relieved by means of a combined internal and external peri-urethrotomy, 
after which the sinus should be freely laid open and scraped by means of 
a sharji curct, packed with gauze, and allowed to heal by granulation. 
Perineal drainage should be continued until the communication between 
the fistulous tract and the urethra is closed. 
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Urethroscrotal and Urethroperineal Fistulas.— This form of 
fistula is more common than that of the penile variety. At the begin- 
ning the fistula is usually single, but in long-standing, neglected cases 
multiple fistulas occur. The cutaneous outlet is genei ally very markedly 
contracted, interfering with drainjige and resulting in ]^us and urine being 
retained in the canal, giving rise to what is known as a urinary abscess, 
which in its turn burrows along the course of least resistance, and dis- 
charges, thus establishing a new channel. Tlu) tract may be straight, but 
more frequently it is quite long and tortuous, liaving diverticula, the result 
of abscess formation. At the beginning the canal is lined with a very 
adherent plastic; lymph, which, jus the result of long-stjinding irritation 
and chronic inflammation, becomes converted into channels that are 
narrow, and the walls of which are composed of liard fibrous connective 
tissue that on palpjition feel not unlike a thick cord. The external orifice 
is much smaller than the intermd opening, the former being not infre- 
quently multiple in number, whercjis the internal is usually single. Oc- 
casiomilly a number of openings have been observed in the deep urethra 
that leacl into fi series of channels that often unite into one main trunk, 
a little distiince; from the urethra. I'retliral fistuhus sometimes open into 
the groin, thigh, l)uttock, knee, loin, and lower abdomen. The size and 
condition of the orifice are usually dependent on the length of time the 
opening hjxs existed. In recent cases it is coniparjitively large, and the 
tissues are soft and yielding; in long-standing cases, however, the opening 
bc(;omes so much contracted that a bi’istle can hardly be inserted. The 
edges of the opening become indurated, and the mouth filled with small, 
pin-point-sizc(l gninulations. 

Symptoms.- -A urethral fistula is iilways Jiccompanied by the presence 
of Jin irritating mucopurulent discharge. "I'he constant leakage of pus 
and decomposed urine from the sinus may set up a chronic dermatitis 
about the fistulous opening, which becomes red Jind pouting. Sometimes 
the opening may be concealed by a fold of thickened epidermis. In 
chronic cases the skin of the scrotum and perineum becomes excorijited, 
and a low grade of inflammation is set up, which gives lise to a dis(;harge 
having a fetid odor. In the coiuse of time the cutaneous tissue of the 
scrotum and perineum \indergoes enormo\is hy])crtrophy, becoming con- 
verted into a mass of fibrous tissue so extensive as almost entirely to con- 
ceal the penis from view. The condition is sometimes descril)ed as 
'' pseudo-elephantiasis.'^ 

Besides the objective symptoms just described, there is more or less 
leakage of urine through the fistulous openings. As a rule, the diagnosis 
is ejisily made. When the fistulas are numerous and the urethra is almost 
impermeable, almost all the urine will be discharged through the various 
openings in the form of a spray, much resembling the water poured through 
the sprinkler of a watering-pot. When the flow of urine is only partially 
obstructed and the fistulous tract is of recent formation, but a few drops of 
urine will find their way through the channel during micturition. In 
doubtful cases either the pressure test, which has previously been de- 
scribed, or the methylene-blue test may be employed; in the latter the 
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blue color of the urine that leaks through the sinus will at once disclose 
the fact that a communication with the urethra exists. 

Treatment, — Autoplastic operations in this variety of fistula are sel- 
dom, if ever, applicable. In a certain proportion of such cases — in fact, 
in most strictures— a spontaneous cure takes place as soon as the cause 
that gave rise to the condition is I’emoved. The first step in the treat- 
ment, therefore, aims to discoVer the cause and remove it, if possible. 
The caliber of the urethra must be restored to its normal dilatability. If 
an obstruction due to stricture exists, gradual dilatation, when possible, 

should be resorted to, to be fol- 
lowed by continuous catheterism , 
in the hope of preventing the 
urine from coming in contact 
with the fistulous opening, and 
thus permitting it gradually to 
close. While this method of 
treatment has effected a cure in 
a small percentage of cases, ex- 
perience has taught me that a 
combined external and internal 
perineal urethrotomy should be 
performed and the sinus laid 
open, scraped, and continuous 
catheterism instituted until the 
communication between the 
sinus and the urethra has be- 
come obliterated. 

Urethrorectal and Ure- 
throperineorectal Fistulas.— 
The internal opening of the fis- 
tula may be either in the mem- 
branous or in the prostatic por- 
tion of the urethra, the former 
site being the most common. 
When the orifice is in the pros- 
tatic urethra, it will be found on 
either side of the verumontanum. 
The fistulous tract is usually 
single, making a direct communication between the rectum and the urethra; 
it may be bifurcated, one branch communicating with the rectum and the 
other with the skin of the perineum. The channel runs obliquely from 
behind forward, the internal opening being at a higher level than the ex- 
ternal. The walls of the fistula, especially in long-standing cases, are 
indurated, callous, and sometimes nodular. The opening is usually so 
markedly contracted that a fine probe may be introduced only with 
difficulty; or, on the other hand, when a considerable sloughing of the 
urethrorectal septum has taken place, the orifice may assume considerable 
dimensions. 



Fio. 302. — Tuttle's Operation for Fistula. 
Rectum and perineum incised to expose recto- 
urethral fistula. 
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Symptoms. — The irritation produced by contact with the urine fre- 
quently causes excoriation of the skin of the perineum, buttocks, and 
thighs. The mucous membrane of the rectum is always more or less 
congested and inflamed. Prostatitis is more marked in cases of urethro- 
vesical fistula than when a communication exists between the urethra and 
the rectum. The fistulous opening in the rectum is usually situated just 
above the sphincter ani. It may be difficult to find, being covered by a 
fold of mucous membrane. When visible, it presents a slightly elevated 
appearance, the opening being covered by pin-point-sized granulations. 
The most marked symptom is the leakage of urine from the fistulous open- 
ing during micturition. The amount of urine discharged in this way will 
depend on the size of the fist- 
ulous outlet. When the ori- 
fice is very much contracted, 
only a few drops will bo passed 
at a time, but if the opening is 
large, a considerable amount 
of urine will bo dischargcnl 
into the rectum during mic- 
turition, which may slowly 
dribble away, be retained, or 
sometimes be passed during 
defecation. Occasionally gas 
or fecal matter finds its way 
into the urethra; in the latter 
case impaction may occur, 
giving rise to urethral ob- 
struction. The diagnosis of 
this form of fistula is easily 
made from the history, tlic 
symptoms, and by means of 
rectal palpation and explora- 
tion of the fistulous tract; for 
the latter purpose a metal 
bougie is inserted into the 
urethra and a Sims speculum 
introduced and the rectum inspected. The opening can usually be readily 
discovered and explored either by means of a fine probe or a filiform bougie. 

Treatment. — In this form of fistula a spontaneous cure is rarely 
effected. In recent traumatic cases or following suppuration that is not 
due to a tuberculous infection a cure may follow removal of any existing 
urethral obstruction, and, by means of continuous catheterism, protecting 
the fistula from the entrance of urine, intestinal gas, and fecal matter. 
Since operative interference has resulted in a large percentage of failures, 
it is best first to resort to palliative measures. Fistulas resulting from a 
tuberculous process or malignant growths are not amenable to treatment. 
Clinical experience has shown that the employment of stimulants, such as 
silver and copper, or the use of the actual cautery, is of little avail. 



Fio. 303. — ^Tuttlk’b Opkration for FwTuiiA. 
Recto-urethral fietulu and wound in the rectum closed. 
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The indications are twofold: fii-st, to remove any obstructions of the 
urethra that may exist, and, second, to ol)literate the fistulous opening. 
This can best be accomplished by the technic suggested by Tuttle. 

Tuttle’s Operation —The patient is placed in the lithotomy position. 
An incision is made in the median line of the superior wall of the rectum 
from behind forward, and carried upward, dividing the urethra, and 
thence outward, incising the perineum, until the junction of the perineum 
and scrotum is reached. By means of scissors the cicatricial tissue sur- 
rounding the urethra is trimmed away, after whi(di the intestinal wall is 

dissected for three-quarters of 
an inch beyond the fistula, and 
likewise freed for a half-inch on 
each side. Next a flap is dis- 
sected from the soft tissues from 
each side of the urethra large 
enough to replace the portion of 
the floor of the canal that has 
been destroyed. A steel sound. 
No. 30 French, is passed through 
the urethra down to the bladder, 
over which the flaps are sutured, 
thus forming the new canal. 
Secondary flai)s are then outside 
of the first flaps, and entirely 
surrounding them, making a sort 
of cuff to the first area sutured. 
The edges of the rectal wall are 
sutured in all their thickness 
down to the external sphincter, 
employing chromici/ed catgut 
for the purpose. At this point 
the mucous membrane is dis- 
sected loose for a short distance 
on each side, and drawn together 
by stitches so inserted as to in- 
clude the muscles. The incision 
into the urethra just below the 
site of the fistulous opening is 
left unsutured. A soft-rubber catheter is introduced through the meatus 
into the bladder and fastened so that it will not slip out. The lower 
portion of the wound is closed by interrupted sutures. The anterior 
portion of the perineal incision is loosely packed with gauze, and a 
large drainage-tube introduced into the rectum to facilitate the escape 
of gas. (See Figs. 302, 303, and 304.) 
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CHAPTER LXI. 


SURGERY OF THE SCROTUM, TESTICLE, SPERMATIC CORD, 
AND SEMINAL VESICLES. 

By Ahthuk Dioan Bevan, M.D., 


SURGICAL ANATOMY AND EMBRYOLOGY. 

Before taking up the consideration of the surgery of this special region, 
it seems important to give a brief review of the anatomic and embryologic 
facts, which have a clinical bearing. The scrotum consists of and con- 
tains the following layers of tissue: 



Persistent serous cavity 
arouiul cord (excep- 
tional) 


Tunica vaginalis, 
parietal layer 

Infundibuliform fascia 


Right half of scrotum Skin Left half of scrotum 


Fio. 306. — Anatomy of the Scrotum (Testut). 

On the left side the cavity of the tunica vaginalis has been opened; on the right side only the layers 
superficial to the cremaster have been removed. 


The skin, which is thin and elastic, is pigmented and marked by a lon- 
gitudinal raph4 and, when contracted, by transverse ridges. 

The dartos, which is the superficial fascia of the scrotum, is peculiar 
in being elastic, in containing no fat, and in containing muscle-fibers, 
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which when contracted give the scrotum its corrugated appearance. The 
intercolumnar fascia is a thin layer of connective tissue lining the dartos. 
It is continuous with the intercolumnar fascia at the external inguinal 
ring. 

The cremasteric fascia, which contains the long, pale, looped bundles 
of the cremasteric muscle. 

The infundibuliform fascia is a prolongation of the transversalis fascia. 
The tunica vaginalis is derived from the peritoneum, and consists of a 
visceral portion closely adherent to the testicle, and a parietal portion 
which normally forms a closed sac situated in front of the testicle. In 
Fig. 305 the normal tunica vaginalis is shown surrounding the testis. 
Above and in front of the cord is depicted a persistent, serous cavity. This 
cavity normally undergoes obliteration; it persists only in such conditions 
as hernia or hydrocele of the cord. 

The testicle (Fig. 306) consists of a 
fibrous covering, the tunica albuginea, 
which gives off numerous septa dividing 
the secreting structures of the gland 
into a number of lobules. Each lobule 
contains several seminiferous canals, 
from the epithelium of which the sper- 
matozoa develop. These several canals 
unite to form a straight tube, and these 
straight tubes empty into channels in 
the mediastinum, and from hero the 
secretion passes^ into the epididymis 
through ten or fifteen canals called the 
vasa efferentia. 

These vasa efferentia form the head 
of the epididymis and empty into the 
single canal of the ))ody of the epi- 
didymis. This is a long tube, ten to 
twenty feet in lengtli, coiled up in the 
short space of the body and tail of the epididymis. At the tail the con- 
voluted tube straightens out and becomes the canal of the vas deferens. 
A number of small, embryologic remains are found in connection with 
the testicle and epididymis; these are to be noted, as they at times give 
rise to cysts and other pathologic conditions. I’hese embryologic remains 
are the pedunculated and sessile hydatids of Morgagni, the organ of 
Giraldes, the vas du rote, and the vas aberrans. 

The spermatic cord is a composite structure composed of the vas defer- 
ens (Fig. 307), the artery of the vas, the veins of the vas, the spermatic ar- 
tery and spermatic veins proper, the sympathetic nerves, and the lymph- 
atics; these are all surrounded by the infundibuliform fascia, the cremasteric 
fascia and muscle, and the intercolumnar fascia. A study of the blood- 
supply of the cord is important. It is to be noted that the testicle is sup- 
plied by two arteries, the spermatic, a branch from the aorta, and the artery 
of the vas, a branch from the superior or middle vesical artery. These 
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AND Ei'IDIdymih (Teatut). 

1, Tunica albuginea; 2, trabecula; .3, 
lubule; 4, inccliaatinuin with rctc; 5, ef- 
ferent conea; (>, 0, epidiilymia; 7, vaa 
aberrana; 8, vaa deferens. 
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arteries anastomose freely, and it has been shown by clinical results, as in 
operations for varicocele, and by laboratory experiment that either one 
can be ligated without interfering with the function of the testicle. 

The anterior group of veins which accompany the spermatic artery, the 
spermatic veins proper, is the one chiefly involved in varicocele. These 
veins empty on the right side into the ascending vena cava and on the left 
into the renal vein. This difference, and the fact that the left vein has 
resting upon it the sigmoid flexure, furnishes the anatomic explanation of 

the great frequency of varicocele 
— ] on the left side as compared with 

the right. 

The posterior group of veins 
accompanying the vas is not much 
involved in varicocele. These 
^ veins anastomose freely with the 
! other group and empty for the 
(j most part into the deep epigastric 
veins. In the operation for vari- 
cocele a seetum of the anterior 
group of veins and a section of the 
spermatic artery arc, as a rule, re- 
moved, the artery and veins of the 
vas which are quite capable of 
carrying on the circulation of the 
testis being untouched. (See op- 
eration for varicocele.) 

The vas is from fifteen to twenty 
inches in length; it can readily be 
distinguished from the other struc- 
tures in the cord by its hard, firm 
consistency. It enters the abdom- 
inal cavity through the inguinal 
canal and at once leaves the sper- 
matic vessels and makes a wide 
sweeping curve down into the pel- 
vis to reach the lateral surface of 
the bladder. It then winds to the 
under surface of the bladder, where 
it becomes dilated into the ampulla 
of Henle, lying internal to the 
seminal vesicles and in close con- 
tact with the anterior wall of the rectum. The vas unites with the 
seminal vesicle to form the common ejaculatory duct (Fig. 308). 

The seminal vesicles are two small, lobulated reservoirs for semen situ- 
ated on the under surface of the bladder. They are about two inches in 
length and half an inch in width. When enlarged or indurated by some 
pathologic process, as abscess or tuberculosis, they can be felt by the pal- 
pating finger in the rectum just above the prostate. 



Fig. 307. — ^Elkmknts op the Spermatic 
Cord (Campbell). 

At Vas deferens; B, spermatic artery; 
spermatic veins. 
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The Descent of the Tes- 
ticle. — In the first few months 
of fetal life the testicle is situ- 
ated in the abdominal cavity 
below the kidney and behind 
the peritoneum. Attached to 
its lower pole is a mass of 
elastic and muscular tissue, 
called the gubcrnaculuin tes- 
tis, which passes through the 
inguinal canal to the bottom 
of the scrotum. 

In the process of develop- 
ment a bud or process of 
peritoneum piisses out of the 
inguinal canal in front of the 
gubernaculum into the scro- 
tum. The gubernaculum 
chains the testicle to the scro- 
tum. When the fetus is a 
v(jry small organism the dis- 
tance from the kidney to the 
scrotum is but a fraction of 



Fi«. .'i08. — Skminai. Vksici.kh ani> V'aha Dkfkr- 
KNTIA, I’OHTKIIIOR V'lKW (Tcstut). 

1, niadiler; 2, prr>stato; 2, .‘F, seminal vesicles; 
4, 4*, viisa ileferenf . ijaeiilatory »lucta; C, IV, 
ureters; 7, 7, i>erive> ular ;ul-dc-sae of peritoneum; 
8, intcnleferenlial t in iliroct. relation with 

the rectum, from wh h it s separated only by the 
prostatoperitorieal Xiponeiir ».sis. 'i’hc ( wo crosses 
(+ +) indicate the })oints t which the ureters dis- 
appear iii the vcsiciU wall 


an inch. As the fetus grows to become the chilt at term, the testicle 



Fxa. 300. — Descent of the Testicle in Three STAaF.R. 

The process of peritoneum and the gubernaculum testis preceding the testicle into the scrotum. 


gradually descends from its original position below the kidney, enters 
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and passes through the inguinal canal, and the scrotum becomes its 
habitat. The gubemaculum remains at the lower pole of the testicle as 
the scixital ligament. 

In this process of descent there is a period during which the peritoneal 
pouch in the scrotum communicates freely with the general peritoneal 
cavity. Normally that portion of the pouch in contact with the cord be- 
comes obliterated, leaving unobliterated simply the portion in front of the 
testis, a portion which becomes the tunica vaginalis. 



Fm. . 310 . — The Descent of the Testici.k. 

A, First position of testicle, below the kidney ami behind the peritoneum ; B, testicle passing 
through the canal; C, testicle in scrotum, with open vaginal process, so that the general peri- 
tfincal cavity and the future tunica vaginalis are still continuous; D, the vaginal process ob- 
structed, the general peritoneal cavity shut off from the tunica vaginalis. 


Failures in normal development may result in undcscended or misplaced 
testicle, congenital hernia, hydiucele of the cord, etc. 


UNDESCENDED AND mSPLACED TESTICLE. 

Undcscended or misplaced testicle occurs in about one out of five 
hundred individuals, as shown by the physical examination of recruits 
for the Austrian army. There are four types of undescended testicle: (a) 
Where the testicle is in the abdomen nearly in or about its original position; 
(6) where the testicle is at the internal ring; (c) where the testicle is in the 
inguinal canal; (d) where the testicle is external to the external ring. 
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Misplaced testicle may be situated either (a) in the perineum or (b) 
on the thigh at about the position of the femoral hernia. The malform- 
ation is one of importance from both a physical and a psychic standpoint 
and deserves more consideration than has been generally given it. Most 
text-books on surgery dismiss it with a few words. The sufferers have in 
the past been offered no relief for the deformity and have usually been ad- 
vised to have the organ removed if it caused any discomfort. It has, how- 
ever, been shown within the last few years that by a careful dissection the 
testicle can in almost all ctises be replaced and retained in the scrotum. 

The dangers and discomfort of an undescended testicle are much 
greater than those caused by the ordinary inguinal hernia and call much 
more urgently for operative relief. The dangcis are briefly as follows : ( 1 ) 
The existing or potential hernia. (2) The tendency to serious lesions — 



Fio. 311 . — Undkscendkd Rioht Testicle. Fio. 312 .— Bkvan’h Operation. 

InciHion through skin (3), superficial fascia 
(4), and external obliciue (1); 2 cremasterio 

fascia. 


epididymitis, atrophy, twisting of the cord with resulting gangrene, etc. 
(3) Injuries from its exposed position, by external violence or muscular ex- 
ertion. (4) The probability of malignant disease. (5) Worry and men- 
tal depression whi(;h may result from the deformity. 

The term monorchid is sometimes used to des(?ribe the individual with 
but a single testicle in the scrotum. Kryptorehid means the individual 
without a testicle in the scrotum. In thirty-four operations which I have 
performed there were five cases in which the malformation was bilateral. 

Max Schueller, in 1881, was the fiist to publish a successful operative 
plan for undescended testis. He recognized the fact that the most im- 
portant obstacle to reduction is the vaginal process of the peritoneum, 
and to overcome this he recommended the transverse division of this pro- 
cess and stitching the testicle into the scrotum. 

VOL. IV — 38 
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The Schueller operation was a great step in advance, but did not go far 
enough. It has a limited field of usefulness and claims few adherents. 
The operative method which I have developed and employed in more than 
thirty cases meets the indications better and hiis a wider field of application. 

My method has been developed to such a point that testicles which lie 
entirely within the abdomen can in almost all cases be brought down and 
retained permanently in the scrotum. The operation can be performed 
at any age ; but where the time can be selected, probably the period from 
ten to twelve should be chosen. 

Technic of Operation.— The technic is as follows: An incision is 
made about three inches long over the inguinal canal (Fig. 312). This cut 
should divide skin, superficial fascia, and the aponeurosis of the external 



Fici. .313. — Bkvan’h Oi'ehation. 
(■remasfcric futtcia divided. E.xternal jb- 
lique reflc*cfe<l. 1, lOxtcrnul oblique; 2, < 
masteric fascia; 3, peritoneal pouch. 


Fro. 314. — Bkva.v’r Opi:ration. 

1, Point where vaKinnI process of peri- 
toneum is cut; 2, vaginal process open, ex- 
posing the testicle; 3, testicle. 


oldique. Under the external obli(|uc will be found a poucli of peritoneum 
extending from the abdominal peritoneum through the canal and down to 
the scrotum. Sometimes the pouch extends to the bottom of the scrotum 
even in cases in which the testicle has never been out of the abdominal cav- 
ity. This pouch of peritoneum is covered by the cremasteric muscle and 
fascia and the transvcrsalis fascia. These thin layers should be divided 
and the peritoneal pouch opened (Fig. 313). The vaginal process of peri- 
toneum should be divided transversely well above the testicle. Care should 
be taken not to injure the cord, and in children, where the peritoneal pro- 
cess is as delicate as tissue paper, the dissection must be made with great 
care and with small instruments (Fig. 314). After complete transverse 
division of the vaginal process the upper end is closed with a catgut liga- 
ture, as is the sac in a hernia operation, and the lower end is closed with a 
purse-string suture, making a tunica vaginalis for the testis (Fig. 315). 
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Fi(}. :il5 . — Bkvan’.s (Jpkhation. 

I, Upper end of va^iiml ])rocesrt of pcri- 
fonetiiii ligated; 2, purse-s( rinx suture elosiiig 
lower end of vaginal i^roeess and forming a 
tiinira vaKUialLs for the testicle. 


rn;. :ili). -Bkvan s Ui'kkation. 

Coril len^tiiiuied and te.sti(’le freed and 
ready for replacemenl ; 2, the sperinatie 

vessels; 3, the vas deferens. 
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Kkj. 317. — Bevan’s Ofkhatio.n. 
Testicle placed in scrotum (2) and retained by 
purse-string suture (1, 1). 


I’Ki. 318 . -Bkvan’s Operation. 

Making pocket in right side of scrotum for 
reception of the testicle. 


the cord. As the wiping proceeds the cord will gradually lengthen until 
the testicle can be brought well down upon the thigh. Tense fibrous strands 
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in the cord are to be torn either with the fingers or blunt dissecting forceps 



Fm. 319. Bkvan’8 Opkration. Fki. 320. -Ukvan’8 Opkration, 

1, Spermatic vessels limited and divided Sutures closing the wound, 

(this is seldom necessary); 2, spermatic vessels; 

3. vus deferens and vessels. 


and the cord is to be freed of everything except the vas and vessels (Fig. 316) . 
When, as in the exceptional case, a large peritoneal pouch extends to the 

bottom of the scrotum, the tes- 



ticle can now liepuslicd into this 
and retained by a purse-string 
suture within the neck of the 
scrotum (Fig. 317). As a rule, 
however, it is necessary to make 
a cavity by blunt dissection 
with the finger (Fig. 318). 

In a few cases — but these 
will be quite the exception— it 
is found, even after the free ex- 
posure of the cord, that it is 
not long enough to permit of 
the reduction well into the 
scrotum. In such cases it will 
1)0 seen that the shortened 
structures are the spermatic 


I'HJ. 321. — OtiiLD OK Two; Tkbticlk Found at 
Extkrnai. Rino (’ompmcatki) with Hkrnia 
wiiiuii HAD liKKN Stranhui.atkd; Ti-»tici.b 
NOW >Vki.l Down in Scrotum. 


artery and veins. These can 
be divided between two liga- 
tures, care being taken to avoid 
injury to the vas and the vessels 


of the vas. It will then be found that the testicles can by gentle traction 
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be brought down sufficiently to replace it in the scrotum without tension. 
As has already been stated in the discussion of the surgical anatomy of 
this region, the artery of the vas and the veins of the vas are quite suf- 
ficient to supply the 
entire testicle after 
the ligation of the 
spermatic artery 
and anterior group 
of veins (Fig. 319). 

The wound is 
now closed as in an 
ordinary hernia op- 
eration, not trans- 
planting the cord, 
as is done in the 
Bassini operation, 

))ut allowing it to 
remain in its normal 
position (Fig. 320). 

The success of the 
operation depends 
upon freeing the 
testicle so com- 
pletely that it can be placed in a roomy pocket well down in the scrotum 
without tension. Of thirty-four oi)erations thiity have been completely 

successful (Figs. 321- 
323). 

In two of the early 
cases where the testicle 
wjis not furnished with 
a tunica vaginalis the 
organs became shri veded 
up in a mass of (jonnec- 
tive tissue. I believe 
that it is very im})ortant 
to save the tunica va- 
ginalis in these cases. 
In one case a hydrocele 
developed in the new 
tunica vaginalis. This, 
however, was cured by 
withdrawing the fluid 
and injecting five min- 
ims of carbolic acid, and 
a fourth case operated 
upon disclosed a testicle 
no larger than a pea; this case amounted practically to an exploratory 
operation and is simply included to call attention to this possibility. It 



Flo. .32.3.— Man of Thirty; Tkbticle had Nevkr Bren Out 
OF THK Abdominal Cavity; Now Well Down in S<rRo- 

TUM. 



Fill. 322. — Boy of Eleven; Testicle in the (’anal Before 
Operation; Now Well Down in Scrotum. 
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is the only one in the series, however. In all the other cases organs of fair size 
or of normal size were found. (The treatment and technic of operation of 
displaced testicle, whether in the perineum or on the thigh, are practically 
the same as those for undescended testis, and, as a rule, the reduction can 
be readily accomplished. 

Among other malformations of the testicle should be mentioned anor- 
chism (absence of one or both testicles, with usually other evidence of fail- 
ure of development) ; rudimentary development and supernumerary testi- 
cles (three or more) . Almost all of these suj)posed (^ases of supernumerary 
testicle, however, on careful examination, have proved to be instances 
of diagnostic error. The third body is nearly always a neophism or cyst. 


INJURIES AND DISEASES OF THE SCROTUM. 

Injuries. — Contusions of the scrotum are frequently caused by 
kicks, injuries from the pommel of a saddle while horseback-riding, blows 
with the fist and other objects capable of producing blunt force. These 
injuries result in hemorrhage of more or less extent, depending upon the 
nature and degree of the force. Slight injuries are followed by little swell- 
ing and ecchymosis, which disappear in a few days. Severe injuries of 
tins character may result in extensive extravasations filling the scrotum 
and extending into the perineum and up over the abdomen. As a rule, 
these collections of blood arc absorbed rather rapidly, and for treatment 
require nothing further than rest and support with bandages. Sometimes 
they persist and demand incision and drainage. Occasionally the blood- 
(^lot Incomes infected, with resulting symptoms of sapremia or sepsis, de- 
manding thorough evacuation and drainage and hot, moist, boric acid 
dressings', rest in the recumbent position, and elevation of the scrotum by a 
triangular bandage. Fig. 338, p. 618, shows the triangular bandage. 

Wounds of the scrotum, like wounds of other structures, may be in- 
cised, penetrating, or lacerated. Gunshot wounds are seen in military 
practice and occur occasionally in civil life. Self-infli(^ted wounds made 
with knife or sickle or razor are met with, especially in the insane. A 
wound of the scrotum, if of sufficient extent, may be accompanied with 
prolapse of one or both testicles. Sixjcial care is required to sterilize and 
maintain sterilization in scrotal wounds. If infection is present, or if, 
from the nature and character of the injury, infection is probable, the 
wound should not be closed completely with suture, but provision for 
drainage should be made. If one or both testljCles have prolapsed, they 
should be replaced and the wound should be closed sufficiently to prevent 
a recurrence of the displacement. 

Acute Inflammations of the Scrotum.— Acute inflammations of 
the scrotum include infected wounds, furuncles, phlegmons and erysipelas, 
inflammations of mycotic origin, and acute reactions resulting from chem- 
ical irritants, such as poison-ivy, strong carbolic acid and corrosive sub- 
limate dressing, etc. The delicate integument of the scrotum is so suscep- 
tible to strong antiseptics that these should never be left in contact with 
it for any considerable period. A 1:1000 or even 1 : 5000 moist bichlorid 
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dressin^]^ left on the scrotum overnight in preparing the field for operation 
is frequently followed by such swelling and chemical dermatitis as to neces- 
sitate the postponement of the operation. 

Furuncles and infected wounds present nothing distinctive to distin- 
guish them from like lesions in other regions. Erysipelas of the scrotum is 
distinguished by a tendency to gangrene in the severe (?ases. Sometimes 
the entire scrotum is lost and the testicles are left uncovered. It is remark- 
able, however, how completely a new scrotum may be formed. The gran- 
ulation tissue covering the testicles contracts and gradually draws the 
remnants of the scrotal tissue over these organs. A plastic operation 
may, however, be 
required in order to 
cover the testicles 
with skin. 

In erysipelas of 
severe type, several 
linear incisions 
parallel with the 
raphei should be 
made to relieve ten- 
sion and prevent 
gangrene. Gan- 
grene of the scro- 
tum occurs from a 
number of other 
causes — acute infec- 
tious diseases such 
as typhoid fever, 
scarlet fever, etc., 
phagedenic chancre, 
infected \vounds, 
and phlegmonous* 
suppuration. These 
are to bo handled 
on the general sur- 
gical principles of 
relief of tension, 
evacuation of in- 
flammatory products, drainage, and the continuous application of moist, 
mild, antiseptic dressing, such as boric solution. 

Elephantiasis. — Elephantiasis of the scrotum is a disease found 
in certain tropical countries (Eg}^pt, India, Java, Congo Free State, etc.). 
It is almost limited to the dark-skinned native; whites are seldom attacked. 
The scrotum becomes enormously enlarged, weighing sometimes fifty 
pounds or more. (See Vol. II, pp. .595 and 596, Figs. 475, 476, and 477.) 
The cause of tlie disease is the parasite filaria sanguinis hominis, which 
Manson has shown is introduced into the body by the bites of certain kinds 
of mosquitos. The only successful treatment seems to be the surgical re- 



Fio. 324. — Canckr of thk SrRoxrM (v«»n Bergnmnn, von Bruns, 
and von Mikulicz). 
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moval of the scrotal mass, with the formation of flaps to cover the penis and 
testicles from the thin normal skin of the body which has been dragged 
down by the weight of the tumor. P'ortunately these operations have 
been exceedingly successful. The cases of lymph scrotum which occur in 
this country, and to which the name elephantiasis nostras is sometimes 
applied, are not due to the filaria sanguinis hominis, but to obstructive 
lesions of the lymph-channels and veins. These cases occur after com- 
plete removal of the inguinal lymphatics, after chronic lymphadenitis, etc. 

Tumors of the Scrotum. — Various benign, mesoblastic tumors occur 
in the scrotum and call for no special comment. Melanotic sarcomata 
of this region are usually very malignant and rapidly fatal. 

Cancer of the Scrotum. — Carcinoma of the skin of the scrotum is not 
common in this country. Cancer of the scrotum is without any special 
features to distinguish it from cancer occurring in other regions (Fig. 324). 

A singular form, known as chimney-sweep's cancer, was at one time 
quite common in F^ngland among the men employed as chimney-sweeps. 
The relationship between their occupations and the disease seems to be 
found in the chronic irritation of the scrotal integuments by the soot. 

A similar form of cancer is found among tar and paraffin workers. 
Cases of carcinoma peculiar to certain occupations seem to be like the car- 
cinoma of the hands among x-ray workers, the result of a chronic derma- 
titis, produced by some agency peculiar to their employment, and which 
dermatitis favors in some way the development of carcinoma. The treat- 
ment of cancer of the scrotum is like that of cancer elsewhere; that is, 
early and radical removal of the disease. The prognosis is favorable if the 
operation is done before there is any glandular involvement. 


DISEASES AND INJURIES OF THE TUNICA VAGINALIS AND 

SPERMAHC CORD. 

• 

Hematoma and Hematocele. — After injuries of the coverings of the 
testicle there may develop a hematoma within the scrotiun. The usual 
position of the accumulation of blood is between the tunica vaginalis and 
the other coverings of the testicle and cord, i. e., the infundibuliform fascia, 
cremasteric fascia, and intercolumnar fascia. This form is best described 
as a hematoma or a hematocele external to the tunica vaginalis. The 
amount of blood poured out varies in amount, but may l)e very great. 
The resulting swelling is usually pear-shaped, the large end below and the 
smaller extending up along the spermatic cord. As a rule, the blood- 
clot is soon absorbed, and the only treatment required is rest and the 
application of a supporting band^^e. If the fluid collection persists, 
or if it becomes infected, evacuation and drainage are called for. 

Hematocele. — ^The term hematocele applied to this region should be 
limited to an effusion of blood in the tunica vaginalis. This lesion’ is 
quite rare as compared to the extravaginal hematoma just described. 
Two distinct varieties occur: the traumatic and the pathologic. The 
traumatic form occurs occasionally after contusions to a normal testis, 
or more frequently as the result of hemorrhage into the tunica vaginalis 
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following the puncturing of a hydrocele or a traumatism to a hydrocele 
by some blunt force: 

In some cases the blood-clot is soon absorbed, but this is not as cer- 
tainly the result as in extravaginal hematoma. In cases occurring in 
pre-existing hydroceles the rule of treatment should be to open the sac, 
remove part of the sac if it is extensive, turn out the blood-clot, and 
stitch the sac to the integument, as in the radical operation for hydrocele. 
The pathologic form of hematocele is due to a chronic hemorrhagic in- 
flammation of the tunica vaginalis with resulting thickening of this 
membrane. 

A hemorrhagic, fibrinous exudate replaces the smooth endothelial 
lining. The thickened sac may undergo calcareous degeneration and in 
rare cases it even becomes ossified. The exact pathology is not known. 
The course is a chronic one. It is most com- 
mon in old men sufTcring with chronic vjiscular 
changes. There is frequently a history of a 
traumatism, but its relation to the process is 
not clear. The differentiation between the 
pathologic and traumatic varieties is not 
always possible. There may l^e a single 
hemorrhage, but usually there are repeated 
hemorrhages during the couree of the disefise. 

The differential diagnosis must be made be- 
tween hydrocele and neo|)lasms of the testicle. 

The aspirating syringe is the most useful 
means of making this differentiation. The 
disease seldom goes on to a spontaneous cure. 

The treatment is the radical removal by 
careful dissection of the entire sac and closure 
with temporary drainage. Hematoceles of 
the cord, both traumatic and pathologic, 
may occur in cases in which the vaginal pro- 
cess in front of the cord persists. They 
differ in no way frorn the hematoceles of the 
tunica vaginalis proper, except in anatomic location. They arc exceed- 
ingly rare. 

An injury which I have seen in one case only should be noted especially 
because of the possible error which may be made in diagnosis. It is 
traumatism followed by thrombus of the spermatic veins. Some weeks 
after the injury the clinical picture was a nodular cord which was mistaken 
for tuberculosis of the vas and' epididymis. On operation the epididymis 
and vas were seen to be normal and the lesion was found to be a firm 
thrombus in a spermatic vein. 

Acute Hydrocele. — Acute inflammation of the tunica vaginalis 
may occur in the course of acute gonorrheal epididymitis as a distinct 
complication. A limited involvement of the tunica vaginalis in epididymi- 
tis is very common. An acute hydrocele may occur also in cases of 
tuberculous or syphilitic lesions of the testicle and epididymis, either 
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with or without secondary pyogenic infection, also in the course of acute 
infectious diseases, as mumps, typhoid fever, etc.; also as a result of the 
injection of irritating fluids, such as iodin solutions and carbolic acid 
employed to cui-e a chronic hydrocele. Occasionally a direct infection 
of the tunica vaginalis results fn)m the use of unclean methods in the 
operation of tapping a hydrocele. 

The diagnosis is made from the acute onset, the swelling, the redness, 
the sense of fluctuation, the pain and tenderness, and the translucency 
of the swelling. In doubtful ciises the diagnosis may be confirmed by 
withdrawing some of the fluid with a hypodermic needle and syringe. 
The treatment demandetl is rest in the recumbent position, the support 
of the scrotum with a triangular bandage, and the application of hot 
fomentations. 

In uncomplicated ctises the condition is transient and the swelling 
and other symptoms disappear in from a few days to two weeks. In 
very severe cases accompanied by great pain and tension, incision, and 
drainage with a strip of gutta-percha, is indicated. This plan usually 
gives great and immediate relief. 

An acute suppurative inflammation of the tunica vaginalis may 
begin as such or the simpler acute inflammation above described may 
become suppurative. The symptoms arc the same fis in the simple 
variety, but more intense. The swelling is not as translucent and the 
tendency to recovery is wanting. The constitutional symptoms of a 
suppurative process— that is, a chill, elevation of temperatui’e, and 
increase in the leukocyte count — are present. The diagnosis is to be 
confirmed by the Jispirating syringe. The treatment is free incision 
(probably best done under nitrous oxid anesthesia), free drainage with a 
wide strip of gutta-percha tissue, the application of hot boric acid com- 
presses, and elevation of the scrotum with a triangular bandage. 

Acute Hydrocele of Cord. — ^This condition, except for the differ- 
ence in anatomic position, is the same as acute inflammation of the tunica 
vaginalis proper. It occurs only in those cases in which there is a persistent 
peritoneal sac in front of the cord, and is more common in children than 
in adults. It is sometimes very difficult to make a differential diagnosis 
between this condition and strangulated hernia. As a rule, the translu- 
cency of the swelling and the absence of severe or obstructive symptoms 
furnish the necessary evidence. If the diagnosis is doubtful, an explora- 
tory operation should be performed. Otherwise, acute hydrocele of the 
cord is to be treated by the same rules as acute hydrocele of the tunica 
vaginalis proper. 

Hydrocele; Chronic Inflammation of the Tunica Vaginalis.— 

Hydrocele is an accumulation of fluid within the tunica vaginalis without 
any acute symptoms. The lesion is a common one and may occur at 
any period of life. It is frequently met with during infancy. Krenlein's 
statistics give 48.8 per cent, of all cases in children under five years of age. 
My own observations do not confirm this, and are more in keeping with 
the statistics of Braman, who found 70 per cent, of his series of about 
five hundred cases in adults and but 30 per cent, in children. 
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The pathology is not perfectly clear and is not the same in all cases. 
It is generally agreed that the most common cause is traumatism, and 
this is differently estimated Jis being the cause in from 30 to 70 per cent, 
of the ciises. The second cause in point of frequency is gonorrheal 
inflammation, either with or without evident involvement of the epididy- 
mis. This is estimated to be the cause in from 10 to 20 per cent, of the 
cases. 

As other causes of hydrocele are to be mentionetl tuberculosis, syphilis, 
typhoid fever, and neoplasms. As a rule, in these cases the hydrocele is 
overshadowed by the main pathologic process, and yet I have several 
times found, in operating by the open method in hydroceles which had 
existed for some time, small foci of tuberculosis in the epididymis. In 
these cjises the hydrocele sustains aliout the same relation to the disease 
of the epididymis that a tuberculous pleurisy does to the lesion in the 
lungs. I am inclined to believe that tuberculosis is more frequently the 
etiologic factor in hydrocele than is generally admitted. Another cause 
is a lesion of the hydatids of Morgagni and a small spermatocele, which 
is within the tunica vaginalis. 

The fluid in a hydrocele is, as a rule, clear and transparent; it is 
sometimes yellow or brown and in long-standing cases may contain 
cholestcrin crystals. Not infrequently it is cloudy, and in these Ciises I 
have often found spermatozoa. Tuttier reports finding tubercle bacilli 
in two cases. 

Symptoms and Course. — Hydmcele usually runs a silent coui*sc, 
and the patient’s attention is first attracted by the enlargement of the 
scrotum or a sense of dragging on the cord by the increased weight. As 
the swelling increases it may become distressing because of the weight, 
or the friction of the clothing may produce a chafing of the skin and 
resulting dermatitis. The hydrocele of the tunica vaginalis is egg-shapeil 
or pear-shaped. It gives the sense of fluctuation most distinctly and is 
translucent to light. This last sign, which is made much of by the 
text-books and by those of limited experience, is seldom sought for by 
the experienced surgeon. The differential diagnosis must be made lie- 
tween hydracclc, spermatocele, hernia, neophisms, and chronic; inflam- 
mation of the testis. From hernia it can l^e distinguished by absence 
of the transmission of impulse on coughing, and especially by examining 
the spermatic cord, as it makes its exit from the external ring. In hydro- 
cele the spermatic cord can easily lie felt. It is of normal size and enters 
a normal external ring. In a hernia, which might be mistaken for hydro- 
cele as far as the scrotal tumor is concerned, this same examination will 
show a thick mass of tissue continuous with the scrotal swelling entering 
the external ring, and the normal spermatic cord cannot be made out. 

The exquisite sense of fluctuation, the translucency, and the absence 
of the hard, firm feel of a solid tumor, jis a rule make the diagnosis efisy 
between a hydrocele and a neoplasm, but this eiisy differentiation is not, 
however, always possible. I have seen one of the great masters of sur- 
gery demonstrate a case to his class as a solid tumor of the testicle and 
find, upon cutting into the mass, that it was a hydrocele with very thick, 
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unyielding walls, so tensely distended with fluid that no sense of fluctua- 
tion could be made out. 

In doubtful cases an aspirating syringe will determine the diagnosis. 
Spermatoceles are, as a rule, small cysts placed near the head of the 
epididymis, and the examining fingers can feel the testicle and the sper- 
matocele as two distinct masses within the scn)tum. 

Chronic inflammations of the testis and epididymis arc not infre- 
quently accompanied with a hydrocele, usually of small size; when the 
hydrocele is of considcraljle size, it may so su rround the essential pathologic 
lesion that this cannot be clearly made out until the fluid is withdrawn, 
and then, instead of finding a normal testicle jis in simple hydrocele, a 
hard, enlarged, freciuently more or less irregular nuiss, the result of a 
tuberculous or syphilitic process, is discovered. 

In addition to hydrocele of the tunica vaginalis, several other forms 
are met with: hydrocele of the cord; hydrocele communicating with the 
general peritoneal cavity; hydrocele in a hernial sac; hour-glass-shaped 
hydrocele, hydrocele l)ilocularis, which may be either extra-abdominal 
or intra-abdominal. 

Hydrocele of the cord is especially common in infancy. It is due to a 
persistent peritoneal pouch about the cord which becomes distended 
with fluid. It is fi’ecjuently mistaken for hernia. I often have these 
children brought to the clinic with the statement that the hernia cannot 
be retained with a truss, and find on examination no hernia, but a hydro- 
cele of the cord. Usually the diagnosis can be made fi’om the sense of 
fluctuation and the delicate bluish color of the sac, showing through the 
thin integument. 

Many pf these cases which extend well up into the canal give a distinct 
impulse on coughing. The diagnosis is to be confirmed by the fine nee<lle 
of a hypodermic syringe. A rare form is a hydiDcele communi(;ating 
with the general peritoneal cavity through a persistent vaginal process. 
This gives the interesting clinical picture of disappearance of the swelling 
when the patient tussumes the rccumlx^nt position, and it is on this account 
difficult to distinguish from a reducible inguinal hernia. A needle should 
not be employed in these cases ns a means of diagnosis, nor should any 
form of injection treatment \ye adopted, but an open operation, such as is 
employed in congenital inguinal hernia, should be carried out, because of 
the uncertainty of diagnosis, because of the fact that this form is often 
associated with hernia, and because of the great dangers to which the 
patient would be exposed by injecting irritating fluids into the sac, when 
these fluids may find their way into the general peritoneal cavity. Hydro- 
cele in an old hernial sac may occur when the neck of the sac becomes 
closed by adhesive inflammation, as, for instance, fmm the wearing of a 
truss, and later the development of a hydrocele in the closed-off hernial 
sac. Depending upon the size of the sac, such a hydrocele may simulate 
a hydrocele of the cord or one of the tunica vaginalis proper. 

Hour-glass-shaped hydroceles of two distinct varieties occur — one 
extra-abdominal, the other intrarabdominal. In the extra-abdominal 
type there are two sacs, one in the scrotum and one in the groin, connected 
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by a narrow channel surrounding the cord. In the intra-abdominal 
type one sac is in the scrotum and one in the abdomen, connected by a 
narrow process of peritoneum passing through the inguinal canal. In 
one case which I operated upon the scrotal sac was as large as two fists, 
and the intra-abdominal tumor was almost as large iis a pregnant uterus. 
The two contained more than a gallon of fluid (Fig. 326). 

In recent hydroceles the tunica vaginalis is thin and delicate, almost 
normal in appearance. In hydroceles of old standing the tunic may 
become much thickened and altered. I have seen the tunica vaginalis 
half an inch in thickness and of almost cartilaginous hardness. Occa- 


sionally calcareous plates are 
found in it. 

Treatment. — ^The treatment 
of hydrocele can be well divided 
into palliative and radical, and 
the radical be again divided 
into treatment by injection and 
treatment by open operation. 
The palliative consists of tap- 
ping and removal of the fluid 
with trocar and cannula, and 
repeating this as often as the 
fluid accumulates in sufficient 
amount to cause discomfort. In 
a small percentage of cases the 
simple ta])ping is followed by 
cure. This palliative treatment 
has but a limited field of useful- 
ness, and at the present time is 
to l)e advocated only in excep- 
tional cases. It is a proper 
metliod when the extreme age 
of the patient or the existence 
of some serious organic lesions 



contraindicates even the slight- 

CSt SUI^ical interference. The Hour-glas. hydLei^'iTurabdimun^ 
treatment by injection is the 

simplest method and is to be employed in the majority of cases. 

Formerly the tincture of wxlin or a solution of iodin in iodid of 
potassium were employed. These fluids, however, had the disadvantage 
of causing great pain, and they have been largely displaced by the injec- 
tion of 95 per cent, of carbolic acid, first intioduced hy I^evis, of Phila- 


delphia. 


In order to be safe and successful this operation must be carefully 
and properly carried out. The technic is as follows: The scrotum is 
sterilized by shaving and scrubbing with soap and water and alcohol 
as for any aseptic operation. A half dozen drops of 1 per cent, solution 
of cocain are injected into the scrotal integument in front and a little 
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above the center of the swelling; through this cocainized area a fairly 
large trocar and cannula are pushed into the cavity of the tunica vaginalis. 
The position of the testicle, which is posterior, should be kept in mind 
and care must be exercised not to injure tins organ with the trocar. (See 

Fig. 327.) The trocar is with- 
drawn and the cannula is 
]nished well to the upper 
limit of the sac and the fluid 
is allowed to escape. It is 
important that all the fluid 
should be withdrawn, and in 
order to insure this, it is best 
to withdraw the last of it 
with a half-ounce aspirating 
syringe, which fits the can- 
nula. liCaving the cannula 
in j^lace at the u|:)]:)er part of 
the sac, from 5 to 20 drops 
of a 05 per cent, solution of 
pure carbolic acid are now 
injected into the sac and the 
cannula is withdi’awn. As this 
is done the part of tlie sac 
through whicli the cannula 
j)assed sliould 1)C grasped 
with the thumb and finger firmly and held for four or five minutes, wliilo 
with the other hand the sac is kneaded so as to bring the caibolic acid 
in contact with alt parts of the wall of the hydrocele. Following the 
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injection, there is usually a very brief period during which there is pain 
and burning, but this soon subsides. 

The patient should be advised to remain quiet and at home for a few 
days. A certain amount of reaction follows the injection. Usually the 
scrotum swells up to about half the size it was before the withdrawal 
of the fluid. This swelling gradually disappears, and in successful cases 
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the fluid which collected during the reaction is entirely absorbed within 
from three to six weeks. The treatment, if properly employed, is success- 
ful, and the lesion is cured by one injection in more than 80 })er cent of 
the cases. A second or even a third injection may be necessary, and may 
te successful. The injection treatment is indicated only for those cases 
which have a thin-walled sac. In the old-standing cases with thick, 
indurated sacs the injection treatment usually fails. 

The open operative methods arc three in number: (a) the incision 
and drainage of the sac, (6) the i-emoval of the sac, and (r) the Jaboulay 
operation — split- 
ting the sac and 
turning it inside 
out, folding it about 
the testicle and 
cord, and stitching 
it in this position, 
so that the smooth 
endothelial lining 
will be brought in 
contact with the 
raw connective tis- 
sue of the scrotum, 
to which it will be- 
come adherent (Fig. 

328). 

E. Wyllys An- 
drews describes his 
bottle operation in 
the following way: 

A new technic 
which I have used 
exclusively in the 
past two and a half 
years seems to me 
such an improve- 
ment in certainty 
and speed that I 
recommend it with- 
out reserve, and do not hesitate to urge that it supersede the older opera- 
tions. The method, which I think is described very aptly Iiy the term 
‘ bottle operation,' brings about a complete eversion of the whole lining, 
without the use of stitclies, and with much less cutting than the Jaboulay 
method. 

Technic of the ^Bottle Operation .^ — An anterior scrotal incision is 
made as in the older methods. The skin should be held tense and the 
dissection should be nice to the exact layer which will enucleate the trans- 
lucent bladder-like mass from its bed. It is not an operation for a man 
over forty-five to attempt without glasses. 
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Fig. 320. — E. Wtlt.yb Andrkwb’ "Hotti.k Opkuatiox'* 

Radicai. (’lIRK OF HvnilOfKI.K. 

Hydrocele and testis cnucleutcd. Iticisioii at anterior upper portion. 
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“ Careful study of the funicular part of the sac is now to be made. 
Usually a little funnel continues one or two cm. up the cord. The ex- 
treme upper end of this marks the beginning of the cut made into the sac. 
This cut is vertical on the anterior border and only about 2 cm. long 
(Fig. 329) . We enlarge it a little by stretching. Sometimes it is wholly 
confined to the part over the cord. The incision in the sac is prolonged 
to its extreme upper end along the cord if the first cut did not do this. 
When the sac has been emptietl, it Ls like a bottle or bag, with a small hole 
at the top. Dilating this slightly with one or two fingers, the orifice is 
held open and the testis is pushed up into it with the other hand or the 
two thumbs (Fig. 330). In a moment it can be squeezed through, and 
the whole sac will instantly be everted with the small buttonhole so closely 
surrounding the cord that it is scarcely visible (Fig. 331). The quickness 



Fio. 330. — E. Wyllys Andhkw'b’ "Bottlk Opehation” kor the Radicai^ Cure of Hydroceus, 
Eversion of “bottle** by pushing testis through small hole in upper end. 


with which this can be done will suri^rise any one used to the older methods. 
It will also be seen at a fijiance that there is no possibility of the testis 
returning? into the hydrocele cavity any more than with the suture method. 
The short incision contracts, so as to fit around the cord, and the whole 
sac by its elasticity seems to collapse around the epididymis with its 
white serous surface almost as smooth as that of the testis. I have never 
seen the everted sac voluminous enough to lie in wrinkles or folds, but no 
harm would result if it were so to act. Ordinarily, the largest hydrocele 
sacs when collapsed assume about the size of the testis, showing that 
their walls remain perfectly clastic. As yet I have not tried my method 
on any very opaque, hypertrophied, or thick-walled hydrocele. It is 
conceivable that some such old cases resulting fi*om inflammations, in- 
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jcctions, or former operations, might be difficult to enucleate from the 
scrotum, or to evert after bringing outside the skin. 

'' The skin is quickly closed with clips or light suture, without drainage. 
Such wounds heal within a week. The patients get about readily on the 
third or fourth day, sometimes earlier. The amount of swelling about the 
testis is usually small, even in double hydroceles. Tenderness and pain 
are moderate or absent, and no fever and malaise are felt after the second 
day. 

This operation is very suitable for local anesthesia, and therefore can 
be done on the aged 

without risk. Its i 


results are in strik- 
ing contrast with 
the old packing or 
open method, called 
in Germany Volk- 
mann^s method, but 
really of much older 
date. Koenig re- 
ports that the aver- 
age confinement 
with this method 
was three weeks, 
and also that some 
patients were dis- 
abled fully as long 
by injection treat- 
ment, which also 
gives a veiy large 
percentage of fail- 
ures. 

*^No complica- 
tions have occurred 
in a considerable 
series of these op- 



erations in our 


clinic, and, so far Fig. 331. — K. Wym.ys Andrkwr’ “Uotti.k Opkration” for thk 

1 ^ Radical Ci'RK OK Hygrogki.k. 

as we can learn, no completely everted sac. The small anterior cut now takes a poste- 
reCUrrenceS. The position around the coni. No sutures re<iuirod. 


recovery has with- 
out exception been rapid and practically painless.^^ 

The incision into the sac, stitching the sac to the skin, and drainage 
with gauze or tube or gutta-percha tissue has been very largely employed 
and is curative in a very large proportion of ciuses. It hius, however, the 
disadvantage that an occasional infection occurs, and in all cases there is 
a wound healing with granulation, which requires two weeks or more. 
Excision of the parietal portion of the sac is therefore to be preferred. 
It is not much more difficult and affords the opportunity of immediate 
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closure or the employment of but temporary drainage for twenty-four 
hours or more. This is therefore the operation to adopt when the in- 
jection method has failed, or where, from the first, it is excluded because 
of the cluiracter of the sac. 

The Jaboulay method and Andrews bottle operations have been as 
yet employed in a limited number of cases. They have given very good 
results, can be rapidly done, and they limit the amount of dissection and 
msulting oozing. They should not be employed, however, where the sac 
is thick and indurated. All of these operations can be easily done under 
cocain anesthesia (1 : 1000 solution in normal salt) or under nitrous 
oxid gas. 

The Treatment of the Rarer Forms of Hydrocele. — Hydrocele of 
•the cord of the simple type is best treated by withdrawal of the fluid and 
the injection of from two to ten drops of carbolic acid. In infancy this 
condition frequently goes on to a spontaneous cure, and it should then?- 
fore not be interfered with for some weeks or months. If it persists or 
attains a considerable size, the injection operation is indicated. In a 
few cases, because of the thickness of the sac, excision of the sac will l)e 
required. 

In hydroceles communicating with the general peritoneal cavity, and 
in hydroceles occurring in old hernial sacs, an open operation with ex- 
cision of the sac is the only operation permissible. The injection treat- 
ment is absolutely contraindicated because of the possibility of a com- 
plicating hernia and the dangers of introducing the iodin or carbolic acid 
into the general peritoneal cavity. In one case 1 was compelled to per- 
form laparotomy for ol)structivc symptoms of the bowels resulting from 
the injection of a solution of iron into a hernial sac. The fluid had passed 
freely into the peritoneal cavity and produced extensive adhesions. 

In hydrocele of the hour-glass type, whether of the extra-abdominal or 
intra-abdominal variety, I have found the best treatment to be incision 
of the sac in the scrotum, stitching to the external integument, and in- 
troducing a drainage-t\ibe to the extreme limits of the upper sac. 
The tube is to be gradually shortened from day to day jis the sac 
contracts and becomes obliteratc<! by the adhesive inflammation set up 
by the presence of the tube. In order to insure asepsis and at the same 
time secure the necessary degiY^e of obliterative inflammation, the sacs 
may be irrigated daily with an iodin solution about the color of sherry 
wine, which is made by mixing the necessary amount of sterile water 
with tinctui'c of iodin. The extensive operations which would be re- 
quired to dissect out these sacs are not to be advised, tis the treatment 
above outlined is much safer and has proved very efficient. 

Varicocele, -Varicocele consists of a dilatation and elongation of 
the veins of the spermatic cord. The spei*matic veins proper, the pam- 
piniform plexus, is chiefly involved and the veins of the vas only to a 
limited degree. The condition is a common one. Senn found that about 
25 per cent, of recruits which he examined for the American volunteer 
army in 1898 suffered from varicocele to some degree, but he rejected but 
two out of about ten thousand men because of this condition. 



DISEASES OF TUNICA VAGINALIS ^ND SPERMATIC CORD. 611 


Curling found that 23 per cent, of recruits for an English army pre- 
sented some degree of varicocele. The statistics of the French army gave 
10 per cent, suffering from varicocele. The lesion is almost entirely 
limited to the left side, if only one testicle is involved. Statistics vary on 
this point; it is probably fair to say that out of one hundred cases about 
90 per cent, are limited to the left side alone, nearly 10 per cent, show 
involvement of both sides, usually much more marked on the left, and 
less than 1 per cent, are limited to the right side. Right-sided varicoceles 
may be the result of some intra-abdorninal lesion on the right side, as a 
tumor of the kidney, interfering with the return circulation. In the rare 
cases in which a right-sided varicocele is found, such a possible cause 
should be sought for. Many theories have been launched to account for 
the notable freciuency of varicocele of the left side as compareil to the 
right side. The most plausible suggestion is the anatomic differences 
between the right and left spermatic veins. 

As already noted in discussing the surgical anatomy of this region, 
the right spermatic veins empty obliquely into the vena cava and the left 
at right angles into the renal veins. It seems to me that more impoi’tant 
than this is the probable intermittent obstruction of the left spermatic 
veins by the now empty and now filled sigmoid flexure, which rests upon 
it. In support of this view is the clinical observation that individuals 
who suffer from constipation (i, c., an overloaded sigmoid) are the most 
frequent sufferers from varicocele. The diseiise is developed in tlie periotl 
from piiberty to the thirty-fifth year, the period of the greatest sexual 
activity. About 18 per cent, occur before the age of fifteen, 55 pe*r cent, 
from the fifteenth to the twenty-fifth year, and 26 per cent, from the 
twenty-sixth to the thirty-fifth year. The veins are dilated and elongated 
and the vein walls thickened. In cases of long standing thej testicle is 
soft and flabby and smaller than normal. The most important ctio- 
logic factors seem to be a hereditary predisposition to such vein lesions, 
chronic constipation, and bad sexual hygiene, including possibly both the 
extremes of ungratified sexual desire and sexual excess. 

The diagnosis is made from the clinical picture. The scrotum is 
lax and the left side hangs down lower than the right (1^'ig. 332). Tliere 
is irregular swelling, which, in well-marked cases, can l)e seen extending 
from the testicle and which can l)c felt to extend from the bottom of the 
scrotum to the external ring. On palpating this swelling it feels like a 
mass consisting of cells of distended veins. This has been compared to a 
mass of angle worms. When the patient assumes tlie recumbent position 
the veins empty themselves and the swelling disappears. On coughing 
in the recumbent position no impulse can be felt, but in large varicoceles 
a distinct impulse can often be felt on coughing when the patient is in the 
erect position, and because of this fact the mistake of diagnosticating 
these cases as hernia is often made. 

Not infrequently a patient comes into the clinic wearing a truss, and 
sometimes stating that he obtained some comfort from it, and yet ex- 
amination makes clear that the trouble is a large uncomplicated varico- 
cele. Large varicoceles often seem to cause atrophy of the testis. The 
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symptoms complained of in varicocele arc pain, both neuralgic and 
dragging in character, and sense of weight — all of which are relieved by 
lying down. 

The nervous symptoms and the mental symptoms arc often more 
important than the actual disability produced by the disease. Patients 
are apt to complain of mental depression, sexual weakness, and loss of 
memory, and they are inclined to attribute almost every ache or pain from 
which they may suffer to their varicocele. Advantage is taken by the 
advertising charlatan anti by unscrupulous medical men of this morbid 
introspection, and many young men suffering from bad sexual hygiene are 
informed that they have a varicocele which must be operated upon, when 
in reality they have no varicocele at all, or such a trivial one that no 

operation is indicated. Varicocele 
[ : of limited degree may disappear 

with advancing age and with the 
diminution of sexual activity. 

Treatment. — The treatment of 
varicocele should be divided into 
palliative and radical or operative. 
It is obvious that if 25 per cent, of 
active men (as Serin has found of 
young men at the recruiting age 
for military service) suffer from 
some degree of varicocele, no such 
enormous number as this percent- 
age? represents require radical sur- 
gical treatment. 

In the mild case proper sexual 
hygiene, means to prevent habitual 
constipation, and a cold sponge- 
bath each morning arc usually suf- 
ficient to make tlie patient com- 
fortable and prevent any serious 
msult from the lesion. In those 
in which the enlargement is of 
moderate degree these measures, 
with the addition of a proper supporter, worn when the patient is 
on his feet, will suffice. In the cases in which the enlargement is of 
marked degree and in which the above measures do not control the 
symptoms, especially if there seems to be danger of atrophy of the testis, 
and in those cases in which the nervous and mental symptoms cannot be 
eliminated by a clear presentation of the facts to the patient, an opera- 
tion may be indicated or even demanded. 

Operative Treatment .—The operative treatment of varicocele can 
be divided into (a) the radical mmoval of the enlarged spermatic veins 
and (b) the abbreviation of the scrotum with the idea of making of it a 
permanent suspensory bandage, which will furnish an elastic support 
for the veins, just as does a rubber bandage or stocking for varicose veins 



Fio. 332. — Incision for Varicocele Opera- 
tion. 
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of the lower extremity. This last procedure is now seldom resorted to 
except jis an accessory step to the radical removal of the veins in cases of 
great length and laxity of the scrotum. 

Operative Technic , — ^The operation of exposing the veins through an 
incision in the scrotum, as is usually described in text-books, should never 
be done. A far better technic is one which I havedeviscd, the steps of which 
arc as follows. The patient is prepared for an aseptic operation, as for 
hernia, by shaving the pubis and scrotum and cleaning the field of opera- 
tion with soap and water and alcohol. A general anesthetic, as ether or 
chloroform, may be employed, but the operation can readily be done 
under nitrous oxid gjis or 
with cocain infiltration 
(1 : 1000 in normal salt solu- 
tion). The latter is much 
to be prefen-ed if the tech- 
nic is well understood and 
carried out. 

An incision one inch long 
is made transversely just be- 
low the external ring (Fig. 

332). The skin and super- 
ficial fascia arc infiltrated 
with the cocain solution, 
one hundred drops of which 
rej)rcscnts but one-tenth of 
a grain of cocain, and this 
amount is more than suf- 
ficient for the entire opera- 
tion and is perfectly safe. 

The skin and superficial 
fascia are retracted with a 
pair of small retractora. 

The cord, covered by the 
intercolumnar fascia, the 
cremasteric fiiscia, and the 
infundibuliform fascia, is now exposed. These layers are infiltrated with 
twenty drops of the cocain. 

As the cocain solution is injected into the areolar tissues surrounding 
the cord these tissues are ballooned up into view. They are seized by 
two dissecting forceps and divided parallel to the cord. The cord is now 
lifted up and drawn out of the wound on a Kocher dissector. The cover- 
ings of the cord must be fully divided in order to expose the vessels and 
the vas. 

The vas and its vessels, both veins and artery, are separated from the 
spermatic vessels. About two inches of the spermatic vessels are now 
separated from the vas and its vessels by blunt dissection. If the sper- 
matic artery can be recognized, it should be avoided and not included in 
the ligature. Very frequently it is included, and apparently without 



Fio. .S3.3. — Varicockf.k Opkration. 

Lijl^atioii of the spermatic vuiri.s: 1 , Van derererts; 2 , 
spermatic artery; 3, spermatic veins; 4, testicle rirawn 
up; .5, catgut ligatures; 0, point of resection. 
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doing any damage to the testis or interfering with its function. About 



Fk;. 334. — Variocei.e Operation. 
Ligatures tied after re.section of spermatic 
veins: 1, Vas deferens; 2. spermatic artery; 3. 
spermatic veins; 4, outline of testicle and cord. 


chungins tissues of the scrotum. Tt 


two inches of the veins ai-e included 
between two catgut ligatures (Fig, 
333) . The portion between the liga- 
tures is now resected and the ends 
of the ligatures are tied, shortening 
somewhat the cord (Fig. 334). The 
small external incision is closed 
with hoi*sehair sutures and sealed 
with collodion. The patient is kept 
in the recum])cnt position for a week 
and is reciuired to wear a snug-fit- 
ting suspensory bandage for from 
six to eight weeks after the opera- 
tion. The advantages of this tech- 
nic over the older plans are very 
marked. The incision is small and 
yet the entire spermatic cord, if 
desired, can be brought into view. 

It is much easier to insure asepsis 
with the incision over the external 
ring than when it is placed in the 
tissues of the scrotum. It is much 
more comfortable to the patient to 
have the incision in the immovable 
tissues at this i)oint than in the 
is much easier to avoid the develop- 


ment of a hematoma in the scro- 
tum by the method which I sug- 
gest than by the older methods. 
The cocain method of anesthesia, 
if properly employed, eliminates 
the dangem and dread which come 
with a general anesthetic, and if 
the technic is well carried out, 
the tissues gently handled, and 
the operation not hurried, it 
carries with it less discomfort 
than the filling of an ordinary 
tooth. 

If the scrotum is unusually 
long and lax, it may be abbrevi- 
ated by clamping it off with a 
curved, fenestrated gastro-enter- 
ostomy clamp, introducing mat- 
tress sutures in the opening in 
the blades and tying these l>efore 
the redundant portion beyond 



Fio. 335. — Excision op the Scrotum at Right 
Angles with Raph& for Varicocki.e (Hart- 
mann). 

Retention stitches applied; one pair of forceps re- 
moved and interrupts suturing begun. 


the clamps is removed. The clamp can be applied transversely, or better 
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possibly sagittally, as suggested by K. Wyllys Andrews. If this last- 
mentioned plan is employed, the scar takes the place of the medium 
raph6 and is not noticeable. Fig. 335 shows al^breviation of the scrotum. 

The results of varicocele operations under modem technic are excel- 
lent; the dangers are very small under tisepsis and local anesthesia. A 
cure, as far as the real discomforts resulting from the enlarged veins are 
concerned, can almost always be obtained. The mental distress resulting 
from the real discomforts of the condition and the worry about the visible 
existence of the lesion as a rule disappear. In some neurotics, in which 
the varicocele is but an incident and not a cause, of the neurosis, little 
good can be hoped for, beyond that obtained by the suggestion. 


INJURIES, DISLOCATION, AND TORSION OF TESTIS. 

Injuries. — Subcutaneous injuries of the testicle occur from blows 
of the fist, kicks, injuries received in games such iis l){ise-))all, foot-ball, 
gymnastics, horseback-riding, etc., or, without any apparent, direct in- 
jury, from great muscular effort. The injury is a pecailiarly painful one 
and often accompanied by a severe degree of general symptoms com- 
pared with the extent of the local injury. Nausea, vomiting, and great 
weakness are common. Fainting and evidences of extreme shock occur 
in severe cases, l^ven fatal shock has been reported from contusion of the 
testis and yet nothing more than slight local hemorrhage has been found 
post mortem. 

As a result of the injury more or less extravasation of blood and swell- 
ing, especially of the epididymis, may appear. 'Fhe clinical picture is 
essentially that of an orchitis or an epididymitis of traumatic origin. 
The treatment is rest and a suspensory bandage. 

Dislocation. As the result of blunt force a singular accident is 
occasionally noted, i, c., dislocation of the testicle uj) into the inguinal 
region, on the anterior surface of the thigh, or down into the perineum. 
Usually the dislocated organ can be readily reduced. Unless reduced the 
testicle may remain permanently in its dislocated position, becoming 
bound down by new connective tissue, which will prevent its reduction 
except by open operation. These cases are not to be confounded with kyrpt- 
orchidism. I have seen several cases in which the story was told by the 
patient of having had two testicles, but that owing to some injury one 
slipped into the abdomen, and yet upon operation 1 have found definite 
evidence of undescended testis, which had never been in the scrotum. 
It is a common failing of people to deny congenital malformations. 

Abnormal Movability. — A few crises are found in which the 
testicle is very movable, so that it can be pushed up on the groin or even 
into the inguinal canal. The condition is due to the existence of a large 
pouch of peritoneum filling the scrotum and extending up on the groin 
and into the canal, and in this pouch the testicle hangs suspended. It is 
in this class of cases, as well as in undescended testis, that we are apt to 
find occurring the accident known as torsion of the cord (Fig. 336). . 

The torsion occurs suddenly after an injury or some violent muscular 
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exertion, and is accompanied with much the same symptoms as a strangu- 
lated hernia (severe pain, nausea, vomiting, anti evidences of shock). 
Following this, there develops swelling in the scrotum, thrombosis of the 
spermatic veins, and, where the circulation is entirely cut off, necrosis of 
the testis. This accident occurs in undescended testis more frequently 
than in organs situated in their normal position. 

It is difficult to differentiate this condition from strangulated hernia. 
Both of coui'se demand immediate operative relief. If on operation the 
testicle is found necrotic, its blood-supply l^eing entirely cut off, the organ 
should be removed. If operated upon early and the circulation is found 
not to be entirely cut off, the torsion should be untwisted and the testicle 
fixed by buried stitches so that tlic accident cannot recur. 

Stab wounds, gunshot wounds, lacerated wounds, incised wounds, 
etc., of the testis occur, and are to be treated on 
general surgical principles. If possible, the injury 
is to be repaired with fine catgut stitches passed 
through the tunica albuginea. These prevent the 
prolapse of the soft secreting tissue of the organs. 

ACUTE INFLAMMATIONS OF THE TESTIS AND 
EPIDIDYMIS* 

In ad<lition to the so-called traumatic epididy- 
mitis and orchitis (terms which are applied to the 
acute reaction with swelling and pain which follows 
injury to these organs, and which conditions have 
already been described under that head), there are 
recognized two distinct forms of epididymitis and 
orchitis depending upon infection with micro-organ- 
isms. There is a urethral form and a metastatic 
form. 

The urethral form is much the more common 
and is due to acute inflammation of the urethra 
extending along the vas to the epididymis or to the 
testis. The germ usually is the gonococcus; any 
pyogenic micro-organism, however, may be the 
cause. About 20 per cent, of gonorrheal attacks are complicateil with 
an involvement of the epididymis. The testis is involved in but a small 
percentage of the cases. The introduction into the urethra of instru- 
ments carrying various germs may lead to urethritis, which may extend 
along the vas to the testicle, or the traumatism of an already infected 
urethra, even with clean instruments, may lead to the lighting up of a 
latent gonorrheal or other inflammatory process, which may extend to 
the testis. The frequent use of a catheter in cases of enlarged prostate 
is responsible for many cases. 

The second form is metastatic inflammation of the epididymis and 
testis proper, in which the germs are brought to these organs through the 
circulation and find there favorable conditions for their lodgment and 
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development with resulting inflammation. Mumps and typhoid fever 
are the diseases in which the metastatic form chiefly occurs. Occasionally 
it is met with in other acute infectious diseases, as grip, variola, acute 
articular rheumatism, etc. In the metastatic form the testicle proper is 
much more often the site of the inflammation than is the epididymis. 

In acute epididymitis the organ swells to a large size so that it becomes 
larger than the testis proper. The entire epididymis may be involved 
equally or the tail or head may be the principal seat of enlargement 
(Fig. 337). 

Symptoms. — The local symptoms are pain, swelling, tenderness of 
the testis with some edema of the scrotum, and in many cases an acute 
hydrocele. The general symptoms (chill, fever, and weakness) may be 
slight, but are sometimes marked. The duration of the acute symptoms 
varies from one to two weeks. The pain, swelling, and tenderness grad- 
ually disappear, leaving for some time, as a rule, a hard lump in the head 



Fig. 337. — Schematic Reprebentation of Scrotal Tomorb (Koenig), 
a, In acute orchitis ; &, in acute epididymitis; e, in periorchitis; T, testis; F, epididymis; T.v.p^ 

tunica vaginalis propria. 


or tail or both of the epididymis, which lump may disappear or persist 
permanently. This fa(;t is of the greatest importance, as it has been 
found that where this induration persists the canal of the epididymis is 
permanently blocked, so that siiermatozoa can no longer be furnished by 
the involved organ. If this condition is bilateral, the indiviilual is sterile. 
Double epididymitis is the most common cause of sterility in the male. 

Treatment. — The treatment in the acute stage is rest in the re- 
cumbent position with the support of the testicles well up over the ab- 
domen by means of a triangular bandage. The triangular bandage 
(Fig. 338) is the most important measure of treatment which can be em- 
ployed in acute inflammations of the testis. It must be properly put on. 
It consists of a triangle of silk, muslin, or gauze about two feet long to 
which is fastened with a safety-pin a double piece of 2-inch roller bandage 
sufficiently long (about two feet) to act as perineal straps. A strip of 
3-inch bandage is tied around the waist. The long side of the triangular 
bandage, with the perineal straps pinned to its center, is now placed under 
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the scrotum. The perineal straps are brought around the thighs and 
fastened to the bandage around the waist. The long comers of the tri- 
angle are now fastened to the waist bandage, and lastly the (»ntral angle 
of muslin is pinned to the waist bandage with a safety-pin. This central 
angle can be unfastened when the patient desires to urinate, and can then 
be readjusted by him. 

The properly adjusted triangular bandage furnishes the patient much 
more comfort than any other form of treatment; in fact, other treatment 
can well be dispensed with. Hot fomentations or ice-bags may be used 
if they seem grateful. Applications of iodin, tobacco, et(;., are best 
omitted. 

After the acute stage a well-fitting su8i)ensory can be worn until all 
evidence of the disease has disappeared. If the induration and swelling 
persist for weeks, they may l)e removed by strapping the testicle with 
adhesive straps. Before doing this, the scrotum should be shaved, and 
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the half of the scrotum over the diseased gland is then grasped just above 
the testicle and encircled with an- adhesive strip, half an inch wide and 
six to eight inches long. This is put on sufficiently tight to hold the 
testis below the strap; then, with similar strips applied in both a circular 
and vertical way, the entire half of the scrotum is covered with adhesive 
plaster. This often gives great relief and is followed by a rapid reduction 
in the swelling. The strapping should be repeated every two days until 
the swelling has disappeared. 

In a few cases the acute inflammation becomes suppurative and 
demands incision and drainage. The evidence of the suppurative process 
is usually sufficiently clear (chills, persistence of fever, an increase in 
severity of the local symptoms). If the organ is riddled with abscesses 
and the suppurative process becomes a chronic one associated with 
fistulas, castration may be indicated. 
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CHRONIC INFLAMMATION OF THE TESTICLE AND EPIDIDYMIS. 

Tuberculosis. — ^Tuberculosis of the epididymis and testicle is, next 
to gonorrheal inflammation, the most common disease of these organs. 
The disetise, in the overwhelming majority of cases, begins in the epi- 
didymis and extends later, as a nile, to the testis proper (Fig. 339). In 
only a small percentage of cases does it attack the testicle before the 
epididymis is affected. The tutercle bacilli gain access to the epididymis 
through the circulation. An ascending tuberculous inflammation from 
the urethra, acquired in intercourse with a woman suffering with a tuber- 
culous lesion of the genitals, was regarded at one time jxs the cause in 
some ciises. This theory of 
infection is now generally dis- 
carded. In a large percentage 
of individuals with tuberculous 
infe(;tion of the testis a preced- 
ing tuberculous lesion can be 
determinetl, and it is probable 
that in most of the remaining 
cases a tuberculous focus does 
exist (iis a bronchial or cervical 
gland from which the bacilli 
escape into the circulation and 
find lodgment and favorable 
breeding-ground in the epi- 
didymis). It must be only in 
a snuill percentage of the cases 
that the bacilli gain access to 
the body, through either the 
alimentary tract or the respira- 
tory tract, and find their way 
immediately into the circulation 
and are carried to the testis and 
produce here a true primary 
tuberculosis of this organ. 

Factom which favor the 
lodgment of the tubercle bacilli 
in the epididymis are trauma, loss of local resisting power due to previous 
disease (as a gonorrheal epididymitis), and the congestion of active sexual 
function. It is to be observed that the lesion is one limited largely to 
the period of active sexual life, from fifteen to fifty. 

It was for a time believed by some that the testicle was the organ 
firat involved in genito-urinary tuberculosis, and that from this point of 
infection the vas, the seminal vesicles an<l prostate, and bladder, ureter, 
and kidneys later became diseased in an ascending tuberculosis. Others 
taught that the kidney was first diseased and that the ureter, bladder, 
prostate, vas, and testicle were involved in a descending process. 

It is today accepted as a demonstrated fact that the so-called primary 
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tuberculosis of the genito-urinary organs can begin at a number of points 
(kidney, prostate, and testis, and in the female the tubes and ovary), 
and that the course taken in the extensions of the process to the other 
organs is certainly, jis a rule, with and not against the lymph-stream. 

Tuberculosis of the epididymis begins usually as a subacute process, 
sometimes as a silent process without any symptoms attracting the at- 
tention of the patient, and occasionally as rather an acute process, simulat- 
ing closely gonorrheal epididymitis. In these acute cases there is often 
mixed infection. A hard lump develops in the head or tail of the epi- 
didymis, and within some weeks it extends along the vas, producing a 
nodular thickening of this structure. Tlie tunica vaginalis is often in- 
volved and becomes more or less distended with fluid (a symptomatic 
hydrocele). As a rule, within a few weeks or months the process ex- 
tends to the testis proper and to 
the surrounding structures of the 
scrotum. The scrotum becomes 
fixed to the testis by the extension 
of the tuberculous process and a 
fistula forms through which the 
caseous material of the focus in 
the epididymis is discharged. 
Thus the process frequently goes 
on to apparent cure. Sometimes, 
in extensive involvement of both 
the testicle and the scrotum, the 
tuberculous granulation tissue 
may project as a fungous mass 
(Fig. 340). 

The disease may extend along 
the vas to the seminal vesicles, 
prostate, and bladder, and to the 
other testicle. The disease usually 

Fig. 340 .— Hernia of the Testicle Follow- destroys the function of the Organ 
TUM (Duplay and Recius), involved, if both tcsticles are 

diseased, the individual is sterile. 
Tuberculosis, next to gonorrheal disease of the epididymis, is the most 
common cause of sterility. The diagnosis is, as a rule, not difficult. 
The subacute history, the marked involvement of the epididymis, the 
nodular thickening of the vas, the possible finding of evidences of the 
same process in the seminal vesicles by rectal examination, the presence of 
fistulas when they exist, the age of the patient, the history of tuberculosis 
in the family, etc., as a rule make the clinical diagnosis sufficiently clear. 

Treatment. — The treatment of tuberculosis of the testis is a matter 
which is much in dispute. Some surgeons are in favor of a general hy- 
gienic treatment and oppose operation. Others believe that early castra- 
tion is indicated, and still others, especially the French surgeons, have 
strongly urged resection of the involved epididymis with retention of the 
testicle. 
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Upon an analysis of a considerable number of cases it seems that the 
following rules of treatment should be adopted. In cases of tuberculosis 
of the testicle in individuals suffering from other evident tuberculosis, 
the treatment should be the open air and general hygienic treatment of 
tuberculosis, and no operation should be performed unless the diseased 
testicle is a source of discomfort to the patient and is affecting the general 
health ; in which events a rapid castration under nitrous oxid gas should 
be done. In cases in which the disease of the testicle is the only apparent 
point of infection a wide exploratory operation should be performed, ex- 
posing fully the entire extent of the lesion. If the disease is distinc^tly 
limited to the epididymis this structure, with the vas, should be remove(l. 
If the testicle is at all involved, the testicle and cord as high as possible 
should bo completely removed. 

Cures after single castration are obtained in about 40 per cent, of 
cases; after double castration in about. 50 per cent, 
of cases. The remainder die of tuberculosis of the 
gcriito-urinary organs or of general tuberculosis. 

In the treatment of tuberculosis of the testis too 
much stress cannot be pla(;ed upon the importance 
of the outdoor fresh air and building up treatment, 
wliich is of so much benefit in lung tuberculosis. 

This alone will cure many cases, and in the cases 
ojierated upon, it should always be carried out. 

Syphilis • — Syphilis of the testis may occur in 
children, the result of inherited syphilis, or in 
adults, the result of acquired syphilis. In the 
adult it is a late tertiary manifestation of the 
disease. Syphilis of the testis affects in almost 
all (;ases the testicle proper, differing sharply in 
this regard from tuberculosis, which usually at- 
tacks the epididymis first. This fact is of much 
importance in making the differential diagnosis 
between the two diseases. Syphilis of the testis 
occurs in two forms: as a diffuse thickening of the 
fibrous tissues of the testis, which may go on to a 
complete destruction of the secreting tissue, or as a 
gumma beginning more or less centrally, extending in all directions (Fig. 
341), and leading, if not checked by treatment, to a destruction of the 
testis. 

The disease runs a painless course; the attention of the patient is 
called to the gradual increase in size of the affected organ. This may be- 
come so large and heavy as to produce dragging pains along the cord. 
A symptomatic hydrocele is often present. The gumma may soften and 
be discharged through a fistula in the scrotum (Fig. 342). When at all 
extensive, the syphilitic process destroys the function of the testicle. 
When both testicles are thus involved, sterility is the result. 

The diagnosis is made from the history of the case, from the existence 
of other evidences of syphilis, the chronic, painless course, the limitation 
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of the process to the testis proper, and the hard, elastic feel on palpation. 
The differential diagnosis must be made esi^ecially between syphilis, tuber- 
culosis, and tumor. Not infrequently iodid of potassium must be em- 
ployed as an aid to diagnosis as well as a means of treatment. It should 
be given in 10-grain doses three times a day, the dose being gradually in- 
creased from 1 grain to 5 grains a day, depending upon how well it is borne. 
The increase is continued progressively until the patient is taking from 
100 to 300 grains daily. 

The syphilitic swelling, as a general thing, rapidly melts away under 

this treatment. In long- 
standing cases it is probable 
that the function of the organ 
is usually lost. After the 
swelling has disappeared a 
mercurial course sliould be 
given either by inunction or 
hypodermic injection. 

The other causes of chronic 
inflammation, such as leprosy 
and actinomycosis, seldom 
involve the testis. 1 have met 
with one (*ase of actinomycosis 
of the testis in a case of lung 
actinomycosis. In this case, 
of course, the testicle became 
infected through the circula- 
tion. An abscess involving 
the epididymis was opened 
and drained and the disetise of the testicle clear^ up under large doses 
of the iodid of potassium. 
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SPERMATOCELES; RETENTION CYSTS OF THE TESTICLE AND 

EPIDIDYMIS. 

Spermatoceles are cysts containing fluid in which spermatozoa are 
found. They are situated most frequently in the neighborhood of the 
head of the epididymis, and are often placed between this and the testis 
proper. They vary in size from the size of a jJum to the size of an egg, 
seldom larger, although a few cjises are reported which contained a pint 
or more of fluid. 

It is believed that they originate in some of the fetal remains about 
the testicle and epididymis. These fetal remains are the so-called 
appendices of the epididymis and testicle (the hydatids of Morgagni, 
both the sessile and pedunculated; the paradidymis or organ of 
Giraldes and the vas aberrans and the vas du rete). From any of these 
fetal structures a retention cyst can develop. As a rule, such cysts con- 
tain spermatozoa, although these cells may be absent. 

The diagnosis is made from the position of the cysts near the junction 
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of the epididymis and testis and independent of both. Usually one can 
make out all three structures — cyst, testis, and epididymis. The develop- 
ment is slow and painless. The lesion is one of little moment, unless it 
attains a lar^^e size. 

As possible ctiolo^^ic factors arc to be mentioned trauma and in- 
flammatory lesions, such as j>:onorrlieal inflammation of the testis. Some- 
times calcareous or even bony infiltration of the cyst wall occurs. The 
differential diagnosis must be made from hydrocele and neoplasm. Its 
size, shape, and location usually enable one to distinj^juish it from hydro- 
celes. The findinp; of spermatozoa in the fluid withdrawn can no lonjj;er be 
re^rarded as sufficient to establish a diajrnosis, as it has been found that 
spermatozoa are prc.sent in a certain proportion of hydroceles. 

The sac may be intravajrinal (Fij?. 343), but in most cases it is outside 
of the tunica vaginalis. If of small size (as large as a cherry or small 
])lum) and giving rise to no discomfort and 
not increasing in size, it may be let alone. 

Tiie withdrawal of the fluid with a needle 
and an asirirating syringe is oc(*asionally fol- 
lowed by cure, as is also the injection of a 
few droj's of carbolic acid into the sac after 
the removal of the fluid. As a rule, how- 
ever, the fluid rcaccumulates. A raxlical cure 
can only be assured by the complete i*cmoval 
of the sac. This can, iis a rule, be easily 
accomidished. An immediate closure of the 
wound should be made. 

TUMORS OF THE TESTICLE. 

Almost every variety of neoplasm may 
occur in the testicle. Tumors of the testicle 
are not ver\^ common. The benign connective 
tissue tumors (the lipoma, fibroma, enchon- 
droma, and osteoma) are seldom encountered. 

Lipomata occur within the scrotum not infrequently, but as a rule do not 
involve the testis, but do involve the cord. It is not uncommon to find 
a large lipomatous mass around the cord in connection with a hernial sac. 

The malignant connective-tissue tumors (the sarcomata) arc fairly 
common. They occur in (children and in early adult life. Idiey are be- 
lieved to occur more frequently in undescended testicles than in those 
normally placed. Hither the testicle or the e|)ididymis is the starting- 
point of the growth. The usual tyjie is the small, round-celled, or spindle- 
celled sarcoma. Sometimes melanotic sarcomata occur. The course 
of sarcoma of the testis may be slow’, but is, as a rule, rapid; the 
process extending up along the spermatic^ cord to the abdominal cavity. 
If let alone, the growth may break through the scrotal tissue and present 
a great fungous, malignant mass. The prognosis is bad. I have never 
seen a permanent cure, even after fairly early and complete castration. 
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Permanent cures, however, have been reported, and it is our duty to 
make a complete castration, with removal of the cord as high up as pos- 
sible, in all patients who do not show any evidence of general sarcomatous 
disease. From our present knowledge I should advise, in the round and 
spindle-celled forms, an extended treatment with Coley’s mixed toxins of 
bacillus erysipelas and micrococcus prodigiosus, as a possible means of [)re- 
venting recurrence of the tumor after castration. 

The majority of malignant tumors of the testis are carcinomata. 
They develop usually in tlie tissue of the testicle proper. They may 
be of the medullary type or s(;irrhus. The cancerous invasion extends 
early to the inguinal lymph-glands and the retroperitoneal glands. 
The diagnosis is made from the hardness and irregularity of the swelling, 
the absence of acute symptoms, and by excluding, when possible, syph- 
ilis. In case of doubt an explora- 
tory incision into the swelling 
should be made. When the diag- 
nosis is determined on, the treat- 
ment should be the most ra<lica! 
castration with high removal of 
the cord and extirpation of the 
inguinal lympli-glands. The prog- 
nosis is bad. A few permanent 
cures have been rej)orte(i, but they 
are rare exceptions to the rule. It 
is quite certain that earlier opera- 
tions would give a much better out- 
look. 

Dermoid cysts and teratomata 
of the testicle occur just as in the 
ovary (Fig. 344). The tumor is 
?!»:<<> one of early life, although it may 

not develop to a size sufficient to 

Fig. 344.J-A Dermoid of the Testis Shown attract attention until puberty 01 * 

IN Seption (Museum Royal College of , . rni i r' i- • 

Surgeons, London). later. 1 he (leiinite diagnosis can- 

not be made except by exploratory 
l)unctui*e or incision. The tumors are essentially benign, although they 
may become the site of sarcomatous or carcinomatous degeneration. 

The treatment is removal of the growth and leaving the testicle if this 
is possible. The prognosis is favorable. 

THE OPERAHON OF CASTRATION. 

The operation of castration, on both man and the lower animals, is 
one of the oldest of surgical procedures. It has a wide range of applica- 
tion. It may become necessary for extensive injury, gangrene, acute 
processes in which the organ is riddled with multiple abscesses, in chi*onic 
inflammations such as tuberculosis, and it is especially demanded in 
malignant disease. 
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The operation is one which can be rapidly done, and I have therefore 
of late years used nitrous oxid gas as the anesthetic of choice in these cases. 
An incision is made beginning over the external ring and extending down 
the scrotum for about three inches. This divides the skin and dartos. 
In cases where the skin is involved an elliptic incision including the dis- 
eased part is made. The testicle and coni with their coverings are then 
separated from the scrotal tissue. If the condition demanding castration 
is one in which the cord may be involved, tvs in tuberculosis oy malignant 
disejise, the inguinal canal should be split up and the cord ligated as high 
as possible before division. The ligation of the cord must be most thor- 
oughly done. I have seen several serious hemorrhages after castration 
because of the slipping of the ligatui’es on the cord (Figs. 345 and 346). 

It is well to transfix the cord at an avascular part and double ligate 
and even put on a second ligature around the suture cord for additional 


1 
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Line of incision. Ligation of cord. 

safety. In the aseptic cases the wound is completely closed with the ex- 
ception of a small drain of gutta-percha, which is removed at the end of 
twenty-four houra. In the infected cjises thorough drainage must be 
provided. 

Occasionally, sexual neurotics come to the surgeon and demand 
castration as a relief from their condition. I have known several cases in 
which surgeons have unfortunately consented to do this. Such operations 
as these are criminal and should under no circumstances be countenanced 
by the profession. The same should be said of the operation of resection 
of the vas in these individuals. These patients are afterward often sorry 
that the operations were performed and in some cases sue the surgeon for 
malpractice. 
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DISEASES OF THE SEMINAL VESICLES. 

The seminal vesicles can be examined with the finger introduced into 
the rectum and carried up above the upper limits of the prostate gland. 
In normal cases the seminal vesicles are so soft and compressible that they 
cannot be distinctly outlined, but when these structures are infiltrated 



Fig. 347. — Exposi’RK of tiik Prohtate Gland, the Skminai. V'E-sirLKS, f.tc., hy Mkanb of a 
Prkrkctai. Flap Incision ky the Method of O. Zitckerkandl (Zuckerkandl). 

Above, the wound is boiindcfl by the bulb of the urethra (R\ with the bulbocavernosus miKsele, 
and by the eavernoiis bcslies of the peni.** with the isrhioeuvernosiKs iniisrlc (/r). Between the bulb 
an<i the prostate ii portion of the iiieiiibrunotis part of the urethra iPtn) is visible. 'I’he detach- 
ment of the rectum has been effected in maximum degree. The prostate gland (/*), the seminal 
vesicles (V>), the extraueritoneul portion of the posterior wall of the bhulfler and, finally, at 
the bottom of the wound, the line of reflection of the peritoneum iBf) from the bladder upon the 
rectum lli) are exposed to view. 


with disease, as tuberculosis or carcinoma or acute inflammation and 
abscess, they can be easily felt. 

By massage the contents of the seminal vesicles can be forced into the 
urethra or bladder and an examination be made to determine the character 
of the fluid. Injuries of the seminal vesicles are rare on account of the 
pmtected position of the structures. Injury may occur in gunshot wounds 
and fractures of the pelvis, but is more frequently seen as an accident in 
operations on the bladder, prostate, and rectum. 
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Inflammation of the seminal vesicles of an acute character is 
usually a gonorrheal or a mixed infection resulting from an extension of 
• inflammation from the urethra. It is probable tliat a certain degiee of 
involvement is not uncommon in gonorrheal inflammation of the deep 
urethra. It is difficult to differentiate the symptoms pnxlucetl by a mild 
spermatocystitis from the symptoms msiilting from an involvement of 
the deep urethra and prostate. Examining the expressed contents of 
the vesicles after thoroughly cleaning the urethra may be of service in 
establishing a diagnosis. 

The appearance of blood and pus in the ejaculations ]X)ints strongly to 
an involvement of the seminal vesicles. The mild cases recover without 
any special therapy. The 
subacute may be aided by 
gently emptying the vesi- 
cles with an instrument 
made especially for the pur- 
pose (a smooth metal bulb 
mounted on a handle, which 
is introduced into the rec- 
tum and drawn from above 
downward over the vesicles, 
expressing their contents). 

This strip])ing should be 
repeated every other day. 

In acute cases which go on 
to abscess formation the 
abs(*ess should l)e opened 
through llie rectum under 
anesthesia after wide dila- 
tation of the sphincter so 
that the point of fluctua- 
tion can be well reached or 
through the curved trans- 
veree perineal incision of 
Dittel and Zuckerkandl 
(Fig. 847). This, however, 
is a formidable operation and should not be selected, if the simpler 
method of drainage through the rectum will suffice. 

Calculi of the seminal vesicles are occasionally found, usually at 
post mortem. Often calculi give rise to no symptoms. Cases have been 
reported, however, where the calculi have pmduced obstructive symp- 
toms — pain and seminal colic. These stones are, as a rule, soft, and they 
can be crushed between a sound introduced into the urethra and a finger 
in the rectum. 

Tuberculosis of the seminal vesicles is the disease which most 
frequently brings the.se organs to the attention of the surgeon. It is 
commonly fouml associated with tuljerculosis of the testicle, the disejise 
having extended to the vesicles from the testicle along the vas. Tuber- 
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culosis of the seminal vesicles may result from an extension to them of a 
primary tuberculosis of the prostate. Primary tuberculosis of the seminal 
vesicles is not regarded as a probable lesion. In tuberculosis of the 
seminal vesicles the nodular thickening produced by the disease can be 
felt by rectal examination (Fig. 348). 

It has been found that in some ctises tuberculosis of the seminal vesi- 
cles, secondary to tuberculosis of the testicles, goes on to cure after castra- 
tion has removed the primary focus. 

The operative removal of the seminal vesicles has not been very 
successful and should not be undertaken unless it can be shown that the 
tuberculous lesion is limited to the vesicles and other .structures, which 
can be removed. If an operation is decided upon, the Dittel-Zuckerkandl 
incision should be employed. (See Fig. 347.) 

The seminal vesicles are frequently involved in carcinoma of the 
prostate and of the rectum, but are seldom the seat of primary malignant 
disease. 
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CHAPTER LXII. 


SXJRGERY OF THE INTESTINES, BUT EXCLUDING THE 
APPENDIX, THE RECTUM, AND THE ANUS. SURGERY 
OF THE OMENTUM AND THE MESENTERY. 

By Wkllkr Van Hook, M.D., and Allen B. Kanavel, M.D., 

CHICAGO. 

ANATOMIC CONSIDERATIONS. 

The intestinal tract presents extremely complex anatomic relations, 
which the student of abdominal surgery must master before undertaking 
practical work. Originally a short and simple structure in the embryo, 
it elongates, acquires glands and other accessory organs, alters in form 
and diameter, for a time protrudes from the incomplete abdominal 
cavity, and at last returns to it, continually changing form, until at last in 
the new-born child it attains peculiarities of relationship one (;ould not have 
dreamed of when considering its simple anlage. The peculiarities of 
its normal anatomy have occupied the greatest anatomic minds, and a 
rich mass of material upon the subject is now available in all text-books. 

A multitude of variations from the usual course of development and 
final fixity of form are to be studied in their relation to the more recondite 
problems of surgery. These variations are particularly numerous with 
reference to the association of the bowel within its own covering of peri- 
toneum and that of the other abdominal structures. In many ways 
these curious peritoneal associations are of surgical importance, con- 
stituting as they do agencies for the restraint of the intestines, or to permit 
them to swing freely about in the abdomen, and sometimes giving oppor- 
tunity for the formation of artificial sacs, pockets, loops, and bands that 
may strangle the tube under unfavorable conditions. 

When to the variations within normal limits are added those condi- 
tions which, though not due to what we ordinarily call diseases, are 
classed by anatomists and pathologists under the heads of anomalies 
and malformations, we see that the subject of intestinal anatomy is too 
extensive and important for consideration within the brief limits which 
can be allowed it in a surgical chapter. 

It is only where these peculiarities become of frequent clinical im- 
portance that we shall discuss them. The student of the subject is 
urged seriously to preface his study of this important field of surgery 
by acquiring familiarity with the best text-books of anatomy. 

The complications of the subject are heightened by the multiplicity 
of important functions performed by the bowel, considered from a 
surgical standpoint. 
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The digestive function of the bowel demands that a certain area of 
mucous membrane furnished with the different glands peculiar to it shall 
be provided in order that the successive changes through which the 
contents of the bowel must pass may be effected in an orderly way. 
The products of the activities of glands accessory to the tube may act 
in very various ways when surgical conditions arise. The digestive 
juices are irritant to a high degree when applied to surfaces unaccustomed 
to their action. Not only the ferments of the intestinal juices and their 
chemical compounds have an important effect under strange conditions 
of environment, but the bacterial flora of the bowel are also of the 
greatest importance in this respect. 

The peritoneal relations of the bowel arc of the highest importance, 
largely because of these actions upon it by the contents of the tube. In an- 
other chapter (Vol. Ill, p. 745) the weaknesses and the sources of strength 
of the peritoneum arc shown. The marv^elous resorptive power of the 
structures associated with the peritoneal sac arc in alliance with the swift 
agglutinating action of the peritoneal ('overing of the intestine, which 
alone makes it possible for us to successfully suture the bowel, since it is 
only this agglutination which pmvents the escape of the intestinal contents 
into and about the wound in the intestinal wall. 

Of prime importance is the motor function of the intestine, which de- 
pends upon tlie patency of the tube and tlie functional activity of the 
smooth muscle-fibers in the intestinal coat. 

The canalization of the tube is normally perfect. There are, to he 
sure, at different points, variations in the diameter of the bowel, as well as 
a complicated and interesting mechanism at the iliocec^al valve, and we 
shall have occasion to touch here and there upon the interesting questions 
invoH^d in the attachments of the intestine to the more fixed parts of the 
body. 

No one can realize so distinctly as the practical surgeon the extraordin- 
ary adaptive power of the bowel under adverse conditions of fixation and 
diminution of caliber. The fluid and gaseous character of the intestinal 
contents, the slippery, snake-like aertivities of the bowels, and the per- 
sistent patience with which resistances to the motor function are met 
by the tube all tend to nullify the effect of mechanical difficulties. The 
most astonishing adhesions, the most extraordinary (iontractions of the 
mesentery, the most surprising diminutions of caliber, are frequently over- 
come by these natural forces, aided frequently by the actual increase of 
muscular power brought about by hypertrophy, so that upon inspection 
one is often astonished to find that the conditions present have not 
resulted long ago in pathologic disaster. 


THE OMENTUM. 

Torsion of the great omentum with sufficient constriction of 
the blood-vessels to produce gangrene occurs in rare instances. The 
symptoms are much like those of intestinal obstruction. The clearest 
ideas upon this subject may be gained by a study of illustrative cases. 
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Litthauer^ reports Bayers’ case of torsion and incarceration of the 
omentum. A woman, aged fifty-four, suffered for fifteen years with a 
left labial hernia. She wore a truss only at times. One day she felt 
pain in the hernia, followed the next day by swelling. An operation was 
performed, and upon opening the hernial sac omentum with distended 
veins appeared. With the finger in the ring more omentum was felt, 
and the in(*ision of the abdominal walls was extended, whereupon the 
omentum was found to be repeatedly twisted on its axis. Its free tip 
coming into view, it was observ'ed to be swollen, of a dark brown color, 
and nearly gangrenous. The omentum above the twist was ligated 
and removed and the woman recovered. 

Comer and Pinches^ have made a study of fifty-four cases of torsion 
of the great omentum, adding three erases of their own. The first of their 
cases was that of a woman of thirty-seven, who had been ill for ten days 
with pain in the right side. There was no constipation and the tempera- 
ture was only slightly raised. No hernia was present. There had been 
previous, though slight, attacks of pain and discomfort. There was a 
tender mass in the right iliac fossa, extending to just above the umbilicais, 
whicdi was dull on percussion and the outlines of whi(‘h could not be clearly 
defined. Per vaginam and per rectum nothing abnormal was found, and 
appendicular abscess was diagnosticated. Uix)n ojx^ning the abdomen a 
rush of dark green odorless fluid, which had evidently been imprisoned 
under tension, followed. Inserting a finger, a (*avity was entered, on the 
inner and anterior aspect of which was felt a mass harder than the other 
walls. As pus was not present, adhesions were broken down and a mass of 
omentum delivered. A twist was seen at the proximal end ; the mass was 
ligatured and removed, and the patient recovered. 

The second case was that of a man of forty-one who had had right 
reducible inguinal hernia for eighteen years. There had been previous at- 
tacks of pain in the hernia, which for some days had been irreducible, pain- 
ful, and slowly enlarging. There was no sickm^ss and the bowels were open. 
Previously there had been pain when the hernia came down and remained 
irreducible. Strangulated hernia was diagnosticated. Upon operation 
it was found that the sac contained an enormous mass of dark colored 
omentum. Traction on the mass easily withdrew it from the abdomen. 
The pedicle was found to be twistetl, and after removal to consist of a 
large portion of omentum altered by chronic inflammation, adherent and 
divid^ into numerous lumps. The patient recovered. 

The third case was a man of forty-five who had suffered from large 
right inguinal hernia of long standing, attacks of pain being increasingly 
severe for some time. At the lower part of the sac was a small loculus 
separated from the rest by an obvious constriction. Strangulated hernia 
was diagnosticated. Upon operation there was found to be no strangu- 
lation in either the upper or lower part of the sac. When the lower 
loculus was laid open it was seen to contain a small rounded mass of omen- 
tum, which was not adherent, but was twisted on its pedicle. The patient 
recovered. 

The omentum is seldom the seat of primary disease. Nevertheless 
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in rare cases cysts of the same character as those occurring in the mesen- 
tery are encountered. 

Much more frequently is the omentum affected by secondary disease, 
such as tuberculosis and carcinoma. In the former disease great masses 
of contracted inflamed omentum may simulate other intra-abdominal 
tumors. 

Cyst. — A case of cysts of the omentum was reported by Rufus E. 
Fort.® The patient was a female child two and a half years of age, fairly 
well nourished, with no history of disease except two attacks of acute in- 
digestion. Eighteen months previous to this time the mother had noticed 
an abdominal enlargement which had progressed until at the time of Fort’s 
examination the abdomen had a circumference of 2S inches at the umbili- 
cus. The general health and nutrition had been very good except that 
there was some dyspnea upon exertion. Examination showed the 
following physical signs: (Ireat abdominal distention, prominence of 
the abdominal veins, and complete dullness on percussion over the whole 
abdomen. A decided wave of fluctuation could l)e obtained at any 
part of the abdomen. The pulse was 100; the temperature and the urine 
were normal. 

The enormous abdominal distention indicated pressure upon the ab- 
dominal vessels, and seemed to call for relief. Five pints of dark bloody 
fluid were removed by aspiration. Five days later the abdomen was 
opened by a median incision from a point above the umbilicus downward. 
A dark glistening tumefaction appeared, looking like distended gangrenous 
intestine, which was delivered through the incision without rupture. It 
was found to be a collection of fluid in the folds of the great omentum, 
extending from under the pylorus on the right side along the greater 
curvature of the stomach to and including the folds of the gastrosplenic 
omentum. After ligating the attachments of the omentum the mass was 
removed. There were no adhesions. 

The specimen showed the absence of a distinct capsule, the fluid being 
between the folds of the omentum. There w^as no fat in the omentum, 
but the blo(xl-vessels were greatly dilated. The fluid had a specific 
gravity of 1007 and contained albumin and degenerated blood-cells. 

Fort has collected twenty-one casas of this kind, his own making the 
twenty-second. Rokitansky states that perhaps all of these tumors are 
of lymphatic origin, and result either from dilatation of the lymph- 
vessels or from cystic degeneration of the lymph-nodes. 

Two dermoid cysts of the omentum have been reported by Waldy 
and Spencer Wells. 

Cysts of the omentum are seen most frequently in children under 
ten years of age, 50 per cent, being under ten, and 65 per cent, under twenty 
years of age. The congenital origin of the cysts is thus strongly suggested. 
Seventy-five per cent, of the cases occurred in females. 

The congenital origin of these cysts is strongly supported by the case 
of Hearn, in which a boy of eight was afflicted with a fluctuating tumor 
at birth. This tumor decreased in size for some time, but later further 
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enlargement become apparent. The cyst was aspirated at four years of 
age, but upon its refilling it was removed by Hearn four years later. 

The symptoms seldom lead to early discovery of. the difficulty. Pain 
is not usually present, and, when present, seems due, iis a rule, to digestive 
disturbances. Dyspnea has frequently been observed. No character- 
istic symptoms of these tumors have b^n described. 

The diagnosis has never been accurately made before operation. 
Ascites, lipoma, aortic aneurism, hydatid cyst of the liver, pancreatic 
cyst, cyst of the urachus, tuberculous and encysted peritonitis have been 
wrongly diagnosticjated. 

P6an regards three points as of great importance in the diagnosis of 
omental tumor — superficial location, abnormal passive mobility with 
downward limitations, absence of functional disturbance; to which may 
be added the fact that respiration has little or no effect on the position 
of the tumor. 

P. Matthews^ cites the case of a boy eight years of age, admitted with 
vague abdominal pain, chiefly in the left side. With increasing abdominal 
distention the pain subsided. There was no history of any previous 
illness or of trauma and the family history was negative. The symptoms 
w’ere dyspnea, abdominal tumefaction, distention of superficial veins, 
resistance to palpation being most marked in the center and just above 
the umbilicus. There was absolute dullness everywhere except in the 
flanks and the hypogastrium, where the note was tympanitic. Posture 
made no difference as to the limits of dullness. A well-marked fluid 
thrill was observed. The glands in the axilhe, groins, and supraclavi- 
cular triangle were palpable. 

On tapping, 4 ounces of opaque red-brown fluid were withdrawn. 
The fluid was of alkaline reaction and hiid a specific gravity of 1 .024. It 
did not coagulate on standing, but there w:us a heavy deposit of red blood- 
cells, with few leukocytes and endothelial cells, the supernatant fluid 
becoming green. An indistinct mass was palpable along the right side 
of the vertebral column. The abdomen refillecl and the patient’s general 
health began to fail. Tapping was repeated three times. The tempera- 
ture was 102® to 103® F., accompanied by vomiting and abdominal pain. 

Ijaparotomy was performed. When the cyst was tapped, it was 
found to lie entirely in front of the intestines and was slightly adherent 
to the parietal peritoneum in the midline below the umbilicus and in 
the right flank. These adhesions were separated and the cyst was found 
to be attached to a thick pedicle of omentum running up to the transverse 
colon. This pedicle was clamped and the cyst withdrawn from the 
abdomen entire. There was no vomiting and no rise of temperature after 
the operation. Microscopic examination showed it to consist of lymph- 
angiomatous tissue. The recovery was uninterrupted. 


THE MESENTERY. 

In penetrating wounds of the abdomen injury to the mesentery 
is one of the most common and serious lesions encountered. Its 
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consequences are important in proportion to the extent to which the 
integrity of the bloocl-supply is compromised. Hemorrhage from mesen- 
teric vessels may be fatal. If a large mesenteric arterial branch is merely 



Fia. 350. — ^Trauma of the Mesentery (Erdmann), 
a, a, Cord-like contractions. 

occluded, gangrene of the portion of bowel which it had supplied is sure to 
o(j(‘ur. Slits in the mesentery may lead to subsequent hernia. * Hence in 
laparotomy for abdominal wounds careful search for mesenteric injuries 
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must be made. Wounds must be closed by suture except where vascular 
injuries necessitate intestinal resection. 

The cases of Erdmann® prove conclusively that subcutaneous lesions 
of the mesentery may occur without hematoma forming. The diagnosis 
of traumas of the mesentery are therefore most difficult to make with- 
out laparotomy, and we agree with Knlmann, who makes it a rule 
in all cases of abdominal contusion to explore the abdominal contents 
by laparotomy if the patient has any abdominal rigidity or pain, whether 
or not there is evidence of blood in the vomitus, fe(;es, or urine. If the 
patient is in shock at the time of observation, preparation should be made 
to open the abdomen, sin(!e hemorrhage may be the cause of the shock. 
The illustrations (Figs. 349 and 350) present the appearance of lesions 
found by Erdmann in subcutaneous injuries of the mesentery. 

Disorders of the Circulation in the Mesenteric Vessels.— 
SprengeF considers that the consequences of injury to the mesenteric 
vessels may express themselves either as bloody infarcts of the bowel 
wall or as anemic gangrene. The first is the result of closing a certain 
arterial or venous territory; the latter occurs only when, upon the 
blocking of a certain arterial region, the retrograde l)lood-stream is 
closed. Anemic gangrene must, therefore, on account of this very limi- 
tation of its mode of origin, be the rarer form. 

The clinical manifestations of these circulatory disturbances are divided 
into two categories: intestinal hemorrhage with its consequences of bloody 
diarrhea or vomiting; second, the phenomena of well-marked intestinal 
obstruction. 

In hemorrhagic infarct Sprengel maintains that, as the result of the 
hemorrhage into the bowels, bloody discharges may occjur, while hemor- 
rhage into the peritoneal spac^e gives rise t(^ early scro-hemorrhagic effu- 
sion into the peritoneum. Hemorrhage into the intestinal wall gives 
rise to thickening of the bowel wall, even to the degree of palpability 
through the parietes. As the result of hemorrhagic infiltration of the 
intestinal niuscularis, gradual stiffening may slowly cause occlusion. 
Late peritonitis may occur as the result of gradually com])letcd necrosis. 

In anemic gangrenCj as the result of the paralysis of all the intestinal 
layers by local death, early occlusion may take place with distention of 
the abdomen due to congestion above the diseased part of the bowel. 
Necrosis of all the intestinal layers may cause early peritonitis due to 
perforation. 

The diagnosis is universally cx)nsidered very difficult. In two of his 
cases Sprengel made a corre(;t diagnosis. Confusion of cases of hemor- 
rhagic infarct with invagination is easy. Severe initial pain occurs in 
both diseases; vomiting is also present in each disease. Discharges from 
the bowel of bloody fluid take place without escape of gas. The patient 
experiences no relief fn)m the movements of the bowels. In both diseases 
the gradual loss of strength and the occurrence of a palpable resistance 
in the abdomen are quite similar. 

The history is to be considered, especially with reference to those 
diseases which give rise to embolism or to other forms of mesenteric 
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vascular occlusion. Sprengel calls attention also to the study of ab- 
dominal resistance. At first a tympanitic note was obtain^, while 
later the zone in question gave distinct dullness. This he attributes 
to the gradually increasing thickening of the intestinal wall. The age 
of the patient is to be considered, invagination occurring usually in 
younger patients. 

In anemic gangrene the diagnosis is even more uncertain. The 
strangulation of the loop of bowel by incarceration in a peritoneal pocket 
can give rise to symptoms like those of anemic gangrene. A sudden 
beginning with severe initial pain, the relations of the bowel movements 
and passage of gas, the continued vomiting, abdominal distention, espe- 
cially in the mesogastrium, with freedom from involvement of the lumbar 
regions, distinct intestinal rumblings and slight dullness upon the left 
side, with freedom of the hernial openings, — all these things are suggestive 
of occlusion of a bowel in a peritoneal pocket. Of course, a heart lesion 
and the anamnesis of an old peritoneal inflammation have their diagnostic 
place. 

The results of operative treatment thus far have been very bad. 
Klliot in the year 1895 published the first successful case. 

Sprcngel publishes a case of which the following is a brief abstract: 
The patient was a tailor thirty-eight years of age. Twenty years before 
he had had peritonitis, lasting about five weeks. He was otherwise well, 
was marrial, and had five children. One evening after supper, while 
engaged at his work, he was seized with a sudtlen pain in the abdomen, 
followed by vomiting. Pains and the vomiting lasted for four days, 
when for a time the symptoms disappeared, to begin again after a few 
hours. The bowels had not moved since the beginning of the disease. 
On admission the patient did not seem very si(;k, nor did he feel ill. The 
pulse was regular, of good quality, 80 to 84 per minute. The respiration 
was not hurried, diaphragmatic breathing was distinctly present, the 
heart was normal. The abdomen w^as distended more in. the umbilical 
region than upon the sides. Tlie epigastrium was distended. Distinct 
dullness in the left lumbar region extended not quite to the external rectus 
border. Splenic dullness was not increased, the right iliac region was 
free, and intestinal rdles w’ere everywhere distinctly heart!, increasing 
after long palpation to loud audible gurgling. The hernial openings were 
free, rectal examination was negative and periodic, well-marked singultus 
was noted. The diagnosis of obturation ileus was made involving the 
lower part of the ileum. While it was thought that there was no free 
peritonitis, a moderate exudate was diagnosticated upon the left side. 

Laparotomy was done in the median line. Moderate quantities of 
red brown, cloudy fluid escaped, the small intestine issuing from the 
abdomen strongly distended and reddened, with surfaces slightly dulled. 
The intestinal loops were allowed to escape from the abdomen, and in 
the lower iliac region an exquisitely gangrenous part of grayish-brown 
color, which disappeared upon contact, made its appearance. Although 
the loop fixed in the region of the promontory was immediately lifted 
up and the neighboring loops of bowel that were apparently healthy were 
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secured by clamps, large quantities of the contents of the small intestine 
were discharged into the free abdominal cavity. More exact examination 
showed that the gangrenous part was about 10 cm. long and about 30 
to 40 cm. above the ileocecal valve. It was sharply separated from the 
oral as well as the aboral part of the bowel. A tolerably well recognizable 
line of demarcation about parallel to the bowel could be seen in the mes- 
entery. Upon cutting aw^ay the mesentery no ligation was necessary. 
The intensely filled small intestine w’as emptied; after careful cleansing 
of the bowel and peritoneum the two ends of the intestine were fastened 
into the abdominal wound; a large tampon was placed at that part of 
the abdomen where the gangrenous intestine had lain, and the abdominal 
cavity was left open. The course of the disease after operation was 
favorable. Singultus occurred for several days, though the pulse remained 
about 90. Gradually the discharges ceased, except drainage from the 
intestine, and the wound took on a normal appearan(;e. Some time 
later the artificial anus was treated by operation, the two ends of the 
bowel being united by sutures after their separation from the abdominal 
wall. 

Contraction of the Mesentery.— The mesentery not infrequently 
undergoes a process of contraction or shrinking whi(;h has received 
most consideration where the process has involved the mesocolon 
(q, V.). 

0. Brehm,^ after a careful study of mesenteric contraction, makes 
the following important statements: “Mesenteric shrinking is not only 
to be regarded as the etiologic moment in volvulus of the sigmoid, but 
also as a disease, sui generis^ which urgently demands treatment. It 
is not only a disease of older persons, but may even occur in young in- 
dividuals in exquisite form. Attacks of transitory occlusion from mes- 
enteric contraction must be separated from true volvulus. They are 
to be treated as far as possible expectantly, and the patients are to be 
operated upon by entero-anastomosis or resection in the intervals of 
freedom from attack. If the mesenteric contraction has brought about 
the volvulus or occlusion by total angulation, laparotomy with exposure 
of the flexure is indicateci. Simple detorsion of the loop does not suffi(*e 
in mesenteric contraction; for protection against recurrences a radic^al 
operation must be added, such as resection or entero-anastomosis (cecum 
with rectal limb of the flexure) or ileocolostomy. Kestriction of the 
operation to the making of a fecnl fistula without exact orientation of 
the abdominal cavity is an error. Diagnosis of ileus is definitively to 
be given up, and in every case of intestinal occlusion a more accurate 
anatomic diagnosis is to be sought, in spite of frequent unavoidable 
errors. The indications for the operation are self-evident. 

Mesenteric cysts belong to the rarities of surgical observation, 
though they seem to be four times as common as the solid tumors. 

Serous, chylous, hemorrhagic, dermoid, and echinococcus cysts 
have been observed. 

The chylous cysts are due to the dilatation of the chyle ducts. But 
of the origin of serous and hemorrhagic cysts little is known. 
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In view of the benign character of the malady no symptoms are to 
be expected except such as result from pressure. The bowel may be 
compressed or a volvulus may take place by the action of the cyst mass. 

The diagnosis of the nature of such tumefactions is usually yery 
difficult until the abdomen is opened. 

The treatment of mesenteric cysts has been specially studied by 
Frentzel,® wffio urges that operations for these tumors should be under- 
taken as soon as their existence is recognized. The exact diagnosis is to 
be made by laparotomy only, puncture being out of the question. The 
typical treatment consists in total enucleation in case the intestine is 
not involved, but in case lilood-vessels leading to the bowel are compro- 
misal, a rese(*tion has to be practised. Drainage may be necessary^ in 
rare cases, but is by no means to be preferred. 

Mesenteric cyst, according to Macljaren,® is one of the rare causes of 
acute intestinal obstruction, 

A man sixty-five years of age, says MacLaren, had a. short attack of 
abdominal pain, his previous history being negative. There were symp- 
toms of acute intestinal obstruction, but on examination the cause was 
indefinite. Laparotomy was performed, and the cecum was found to be 
collapsed. On following the small intestine upward for about eight or 
ten feet it was found dipping abmptly into the pelvis. Here a flu(!tuating 
tumor Avas felt. Upon elevating the small intestine, the tumor was 
induced to rise with it out of the pelvis, and was brought out of tlie inci- 
sion, giving a sensation very similar to that experienced when lifting out 
a small ovarian cyst. The cyst had for its base the upper surface of the 
mesentery and a quarter of the circumference of the adjoining small 
intestine. It w^as removed by enucleation without difficulty and without 
hemorrhage; the peritoneum w^as brought together over the bared area 
with catgut and the abdominal incision closed. The recovery was 
uneventful. 

The cyst was smaller in size than the fist. By falling into the pelvis 
it produced obstruction in two ways: From its attachment to the upper 
and anterior surface of the mesentery, when it descended into the pelvis 
it produced a horizontal rotation of the loop of small intestine from before 
backward. There was (dearly a partial volvulus. Secondly, the cyst 
from its displacement into the pelvis dragged strongly upon the loop of 
intestine. The obstruction was caused, therefore, by both volvulus and 
traction. The cyst was yellowish in color, smooth, lobular, and fluctuat- 
ing. The contents w^ere fluid and yellow, and microscopically show’ed 
debris, but no fat cells. The cyst wall was made up of a somewhat 
cellular and highly vascular connective tissue. This cyst was of the 
serous variety. 

According to Nothnagel, the majority of mesenteric cysts are situated 
well to the right of and a little below the umbilicus. This point corre- 
sponds to the most common situation for cysts in the mesentery of the 
small intestine. 

K. Fuchsig^® describes a case of a child in which there existed an atresia 
and hypoplasia of the ileum of a congenital character, resulting from the 
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fetal displacement of the bowel into an opening in the mesentery. In 
this case death having resulted fn)m intestinal occlusion, a post-mortem 
examination was made upon the body of the child, which hatl lived but 
three^er four days. The thoracic organs were normal. The stomach, 
dmxienum, and jejunum . were normally formed, as was the case with 
the uppermost loops of the ileum. About 60 cm. above the ileocecal 
valve the ileum was enonnously dilated and hypertrophied, showing 
here and there a diameter of almost 4 cm. 'I'liis distended part was 
40 cm. long. At the (‘entral end of the distended liowel, that is, 55 cm. 



Duodenum. 


Jiffnoid ^ItKure. 


Fig. 351. — Congknital Atrf.bia and Hypoim.asia of tiik Ii.kitm i>uk to Fktai. 1)i8im.aci!:mknt 
OF THE Bow El.. INTO AN OPENING IN THE Mk.SK.NTEUY (Fuchsig). 


above the ileocecal valve, the intestinal wall was very much thinned and 
showed a perforation of pin s-head size. At al)out 20 cm. above the 
cecum the distended part passed over sharply into a very narrow part 
of the bowel which ended 3 cm. above the cecum and was IS cm. 
long. The colon and rectum were normally formed. The hypoplastic 
part of the ileum fitted exactly into a gap in the mesentery. The author 
believes that during fetal life the hypoplastic part of the l)owel had 
occupied this space in the mesentery and had therefore failed to develop. 


HEMORRHAGE AFTER GASTRIC AND INTESTINAL OPERATIONS. 

It is well known that after various operations upon the body hemor- 
rhages can take place, either in the stoma(?h or bowels. After a study 
of the reported cases of this accident, Ilusse“ states that gastric and 
intestinal hemorrhages occur with about equal freciuency in men and 
women after operations upon any part of the body, but especially after 
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operations about the abdomen. These hemorrhages occur from the 
direct or retrograde movement of thrombi in the arterial or venous stream. 
It is requisite that in the occurrence of these hemorrhages a further and 
additional moment of trauma shall occur. Usually such hemorrhages 
are multiple, and occur for the most part during the first week. The 
anatomic alterations found consist of hemorrhages, erosions, and ulcera- 
tions in the stomach and intestines. Anatomic alterations are frequently 
absent. Though the lesions are of such serious charaerter and conse- 
quence, rendering the prognosis grave, it is best to follow a symptomatic 
course of therapy, abstaining from operative intervention. 


RUPTURE OF THE INTESTINES. 

Rupture of the intestine may occur by the application offeree from 
within the bowel as well as from without. Nicholas Senn, in May, 1888, 
read before the American Medical Association a most valuable paper 
upon the distention of the gastro-intestinal tube with water and with 
air. He showed that the pressure which was necessary in order to rup- 
ture a healthy intestine in the (cadaver was greatly in excess of that which 
was required to force air through the ileo(;ecaI valve, or even the whole 
length of the alimentary tube. He showed that it requires but J of a 
pound to li pounds of pressure to drive air through the ileocecal valve, 
and from ^ pound to 2^ pounds to force it from the anus to the mouth, 
while even the weakest portion of the gastro-intestinal canal effecjtually 
resisted a distending force of from 8 to 10 pounds. I le states that the 
ileocecal valve in a normal condition yields to an air pressure of I J to 
2} pounds. 

In the use of fuids, however, to distend the large intestine, there is 
great danger of rupturing the colon, because Senn has shown by his 
experiments that the ileocecal valve is not permeable to fluids from below, 
and that for diagnostic and therapeutic purposes it is unsafe and un- 
justifiable to attempt to force fluids beyond the ileocecal valve. 

It is of great importance that physicians shall understand that the 
use of enemas under high pressure is extremely dangerous. The follow- 
ing case came under the writer's observation: 

A man aged about fifty-five suffered from a mild attack of appendicitis, 
his physi(fian considering that no operation was necessary, the symptoms 
being so slight. It was, however, thought desirable to have the bowels 
move by the use of enemas, and for that purpose injections of mcxlerate 
quantities of water w^ere unsuccessfully tried. A professional male 
nurse who was supposed to have special skill in the use of so-called high 
enemas was then called in, and by him injections were given in the 
knee-chest position. Large quantities of water were used to distend 
the bowels, to such a degree that the patient experienced extreme agony. 
At last the patient was unable to endure the torture any further, and 
the operator desisted from further manipulation, allowing the water to 
be discharged. The patient, however, went into a collapse, from which 
it was difficult to revive him. Consultants were hurriedly brought in, 



GUNSHOT WOUNDS OF THE INTESTINE. 


641 


and a diagnosis of rupture of the ap^iendix having been made, the ab- 
domen was opened. To the surprise of the operator and his assistants 
no serious disease of the appendix was found whicli could account for 
the grave collapse. Upon exploring the colon several longitudinal 
lacerations of the external coat were found, and at one point a small 
artery had been la(;erated and was still spurting, allowing the discharge 
into the abdomen of a large quantity of blocxl. The blood was re- 
moved, the hemorrhage checked, and the patient made a slow recovery. 

This case illustrates well in a clinical way tlie fact brought out by 
Senn in the paper referred to, that overdistention of the colon does not 
result in forcing the fluid through the ileocecal valve, but produces one 
or more longitudinal lacerations of the bowel. 

Leftwich (‘‘On Siphonage and Hydraulic Pressure in the Large In- 
testine’') has endeavored to show that the large intestine acts as a siphon, 
that fluids introduced at the cecum are carried over to the rectal ampulla 
by a siphon action, and that, conversely, fluids introduced at the anus 
are quickly carried by reverse action to the cecum. 

Without discussing the validity of the theory that the colon acts 
upon the physical principle of a siphon, we may agree with Leftwich 
that the movements of fluids and gases are usually very rapid and effec^tive. 

I observed with B. W. Sippy for a long period a woman who was 
the unfortunate victim of fecal fistula at the ccc^um whicli had resulted 
from a neglected appendicitis, a (considerable portion of the wall of the 
bowel having sloughed away and a large opening existing through the 
skin and the bowel. Sippy conducted a series of observations by injecting 
fluids into the bowel from below and observing the length of time 
required for the transmission of the fluid to the listula. It was found 
that fluids introduced within the anus were carried in a few moments 
to the cecum, proving the futility of giving so-called “high enemas.” 

E. Wyllys Andrews^* publishes five cases of sub(;utaneous rupture of 
the intestine treated by laparotomy . Andrews tulvances the idea that the 
bowel is cut in two by the angle or promontory of the sacrum, against 
which it is forced when the anterior abdominal wall is pushed against the 
spine. 

Operation should be done at once, by making a large median incision 
below the umbilicus, washing the peritoneum, and temporarily lifting 
such parts of the bowel from the abdominal cavity for treatment as 
may be required. 

GUNSHOT WOUNDS OF THE INTESTINE. 

Gunshot wounds of the intestine, the mesentery, and the omentum 
theoretically demand the closure of perforations of the bowel and ligation 
of bleeding vessels at the earliest ^possible moment. The fact, however, 
that abdominal penetrating wounds produced by the modem small 
firearms’ recover in a large percentage of cases without intervention has 
led to much discussion of the practical requirements of such injuries. 

Simple perforations of the bowel not involving the blood-supply or 
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causing extensive laceration may be treated, once the abdomen is opened, 
by the application of Lembert sutures in such a manner that the lumen 
of the bowel will not be compromised; but it is to be remembered that, 
even where the caliber of the bowel is diminished considerably by suture, 
the tube will accommodate itself to new conditions with extraonlinary 
facility provided the wound itself does not extend about the circumference 
of the organ, so that a considerable portion of the periphery of the tube 
is in a normal and therefore dilatable condition. 

Where extensive injuries have occurred, the intestines will be managed 
according to the general principles; resections with anastomosis being in 
order where the lesion is extensive. 

A large number of deaths occur in actual practi(je from injuries to 
the mesenteric; and omental blood-vessels. Most of the cases of profound 
shock following penetrating abdominal injuries are due to extensive 
hemorrhage. Immediate laparotomy is the only course which is likely 
to be of avail where large vessels arc injured, though a hemorrhage from 
smaller arteries and from some veins may cease spontaneously if the 
patient is kept quiet and sedatives are used. 

The exigencies of surgery upon the battle-field will be discussed in 
the chapter on military surgery in this volume. 


INTESTINAL OBSTRUCTION. 

Intestinal o})struction is to be considered as either dynamic or me- 
chanical, while the latter is to be divided into two classes — the obturation 
and strangulation forms. 

Dynamic obstruction depends simply upon a failure of the contractility 
of the intestinal wall to overcome the resistance offered. Mechanical 
obstruction postulates the presence of an actual mechanical force inter- 
vening to prevent the flow of the fecal current. The great majority of 
cases of dynamic ileus owe the failure of power to the paralysis of the 
bowel wall, as in peritonitis. But local spastic contractions may be a 
cause of obstruction. 

Cases of dynamic obstruction are by no means common except in 
peritonitis, yet they are clearly enough marked to be distinctly recog- 
nizable as forming a nosologic entity. It must not be forgotten, however, 
that in practice a great many cases which one w^ould be tempted to call 
instances of dynamic obstruction are in reality due either to the usual 
causes of obstinate constipation or to the presence of slight adhesions 
which for one or another reason give way after a time. 

A good illustration of dynamic obstruction is a case cited by Kocher. 
A child two years and three months old, supposed by the attend- 
ing physician to be suffering from an abdominal tumor, was referred to 
the hospital. In the summer of 1891 there was an enormous distention 
of the abdomen, followed by frequent watery discharges of normal color. 
In January, 1892, the distention became greater, the stools remaining 
as before. Vomiting occurred occasionally; the patient complained of 
thirst and had dry lips. When the patient was admitted to the hospital. 
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in April, 1892, he showed moderately good nutrition, the color of the skin 
was excellent, but the abdomen was enormously distended, showing 
numerous dilated veins. The distention of the abdomen was irregular, the 
right hypogasirium was strongly distended in a hemispheric shape, 
while the left side was distended more toward the median and upper parts 
of the abdomen, and showed a surface thrown into large folds or waves. 
Over the tumor and the right hypogastrium, which was exquisitely 
elastic, absolute dullness was felt. Rectal palpation disclosed at the 
level of two (centimeters two fecal masses of very firm consistence, which 
hindered the intrcxluction of the finger. Upon catheterization 200 c.c. 
of clear urine were withdrawn. The temperature on admission was 
37.4° C.; pulse 160. For more than a month the patient was cared for 
by the administration of small quantities of food by mouth, while fre- 
quent washings of the bowels with warm water, together with the intro- 
duction of the finger to remove hard fecal masses, was practised. At 
the end of May the patient was discharged much improved, although 
still pale. The abdomen was no longer dilated and the bowels mov^ 
freely. This was a case of pronounced coprostasis. The cause may 
perhaps have been partly referable to congenital dilatation of the colon, 
but the presence of adynamia of the intestine is incontrovertible. 

By obturation of the bowel is meant the simple closure of the bowel 
for the passage of the fecal current with minimum injury to the intestinal 
wall itself. Experiments consisting in the simple transection of the 
bowel with closure of the ends by suture, in experimental animals, have 
long since shown that the subject was scar(?cly affected by the operation 
except that the fecal matter, being unable to pass onward, gradually 
to a greater or less extent filled the tube, and, regurgitating into the 
stomach, was vomital again. A dog operated upon in this way ejects 
the ac(!umulating fluids by vomiting and eats again with appetite. Death 
eventually occurs from starvation (inanition). This result is reatihed 
the sooner, the higher the point of obstrucjtion in the intestinal tract. 

Strangulation of the bowel includes not only obturation but also 
compression of the wall of the intestine, giving rise to interference with 
the blood-supply and nerve-supply of the bowel. 

Morbid Anatomy. — ITie injury which is done to the bowel wall 
in strangulation by simple distention of the intestine without any lesion 
of the mesenteric; vessels has been shown by Kocher to be very great. 
He demonstrated by experiments on dogs, ligating a coil of intestine at 
two points and injecting fluid or air at the p(nnt of ligation, that a pro- 
nounced venous stasis can be brought about while the mesentery is in 
no way injured. He showed also that a patient with strangulated hernia 
may die from the effects of the alteration which the bowel has suffered 
within the abdominal cavity above the point of strangulation. In 
cases of strangulation he therefore recommends resecting the bowel 
high above the point of constriction. The overdistention produces 
extensive pathologic consequences in the bowel wall. Amd showed 
that in strangulated hernia the circulatory disturbances permit njicro- 
organisms to pass into and even through the intestinal wall. Geneiul 
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intoxication naturally occurs as a result of the resorption of ferments, 
etc. Just as is the case in strangulated hernia, so in intestinal obstruc- 
tion, quantities of fluid are poured into the intestine from the mucous 
membrane, partly from hypersecretion, partly from inflammatory exuda- 
tion, and partly from hemorrhage. The fermentation of all of this ma- 
terial together with the venous stasis may result in the destruction of 
the intestinal epithelium. Circumscribed necroses take place, the mucous 
membrane and underlying tissues are cast off, especially where venous 
stasis has led to ecchymoses, and the ulcers may even perforate, to the 
production of peritonitis. Kocher thinks that the importance of these 
lesions has not been sufficiently recognized. Certainly surgeons should 



Fig. 352. — Twknty-four Inchrh of Small Intestine Resected for Chronic CorROSTASis 
AND OuSTRCCTlON DUE TO POST-OPERATIVK VknTRAL HkRNIA AND AdHKBIONS. 

A large coprolith is seen through the incision in the intestinal wall. A piece of skin was removed 

before the hernia was closed. 


be familiar with the fact that the bowel abovo the point of obstruction 
is not in a nonnal condition, and in operative treatment should be gov- 
erned accordingly. Kocher considers that the most important point in 
the treatment of obstruction is the drainage of the bowel above Uie 
lesion. 

Intestinal occlusion may be caused by malformation of the bowel 
(atresia, Meckel's diverticula) or of its mesentery, by peculiarities of the 
abdominal wall, the peritoneum, the omentum, or the diaphragm, or by 
undescended testis; by diseases of the intestinal wall, as s(;ars or tumors; 
by inflammatory processes; by the results of traumatism, operative or 
otherwise; by abnormal intestinal contents; or by dislocated organs or 
by tumora (Pnitz). 
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Symptoms* — The symptoms develop in a few hours or days in 
acute obstruction, while when the time required for their evolution is 
much greater the disease is said to be chronic. 

In simple obturation the symptoms are almost wholly those due to 
interference with the fecal current. Such cases are usually due to the 
gradual diminution of the caliber of the bowel until the fecal current 
can no longer pass. Gases and fluids ac(;umulate, violent peristalsis ensues 
with colicky pains, and energetic stiffening of the bowel occurs above 
the obstruction, due to spasmodic contraction of its coats. The appetite 
fails, nausea occurs, and vomiting begins with the discharge of the con- 
tents of the stomach, then of the duodenum, and at last of the parts just 
above the point of obstruction, the odor and other characteristics of the 
ejecta depending on their origin and on the fermentative processes to 
which they have been subjected. The vomiting in simple occlusion is 
due almost wholly to a sort of overflow of the gastro-intestinal tract. 
The fermentation of the retained intestinal contents leads, naturally, 
to the production of gases which may enormously distend the abdomen. 

When to the condition of simple occlusion are added the rasults of 
strangulation of an intestinal coil the symptoms are usually very different. 
The pain comes on suddenly, is violent and spasmodic or colicky, and is 
intimately associated with great depression and vomiting. Efforts to 
move the l:)owels are unsuccessful except as to the i)art below the point 
of obstruction. The discharges obtained may consist at first of some feces 
and gas; while, if such lesions as those of intussusception are present 
blood-stained mucus may be observed and a sort of diarrhea may occur. 
The peristaltic movements of the intestine are not, as a rule, visible, 
as they are in ^‘partial obstruction’^ (stenosis), where the long-standing 
hindrance has caused hypertrophy of the musculature. 

Shock or collapse may be the expression of the reacftion on the part 
of the nervous system, and this depression may be profound. The heart 
often responds by a pronounced slowing of the pulsations. Perspiration 
may be secreted profusely and the urine diminish greatly in volume, 
especially if the obstruction is situated high up. 

It seems probable that the typhoid-like symptoms arc due to resorp- 
tion of intestinal poisons. 

Prognosis. — While it is true that cases of intestinal obstruction 
are reported as recovering spontaneously, the diagnosis in such cases is 
always subject to (Titicism, the nature of the obstructing mechanism being 
in the main unknown. But it is not to be denied that in unusual instances 
spontaneous relief of most serious anatomic difficulties may occur. 

According to the compilation of Kocher from the statistics of Gold- 
dammer and Buelau, about one-third of the patients suffering with 
intestinal obstruction, as clinically diagnosticated, may be saved by 
medical treatment or the treatment by delay. Of 288 cases of ileus 
studied by Naunyn, recoveries by laparotomy on the first and second 
day amounted to 75 per cent.; but on the third day only 35 to 40 per 
cent, could be cured by operation. The necessity, therefore, for early 
surgical intervention w^as clearly shown. 
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Diagnosis. — The dia^i;nosis of intestinal obstruction in the plainly 
marked and typical cases is easy, l)ut there are many instances in whicih 
a correct solution of the problem is impossible. 

In stenosis or incomplete (partial) occlusion this is especially the case. 
Here NothnageP^ lays especial stress on the value of intestinal stiffening 
(Darm-steijfung) and exaggerated peristalsis as indicating increase of 
muscular activity and power in the effort to overcome resistance. The 
waves of peristaltic movement may often be seen and felt, while ausculta- 
tion reveals gurglings and rales suggestive of the movements going on 
within. Alternating attacks of diarrhea and constipation occur, especially 
when the large intestine is the seat of stenosis. 

In complete ocM^lusion the canalization symptoms — ?‘. c., those 
signs referable to the interference with the func^tion of the intestine as 
a tul)e - are of prime importance. Such are complete cessation of bowel 
movements, including gas, meteorism, and vomiting. 

Some of tliese symptoms may be present in hysterical or nervous 
patients, in whom the ol:)servations must be exactly and carefully con- 
trolled in order to avoid error. 

Certain toxemias and poisonings, as lead-intoxication, may give rise 
to serious error. Acute obstruc^tion may best be excluded by obscr\'ing 
the discharge of even minute quantities of gas with the enemas. 

Feculent vomiting often occui’s in the (course of peritonitis involving 
the bowel. Here we usually have dynamic obstruction due to inflamma- 
tion of the bowel wall, with i>siresis or even local paralysis. The practi- 
tioner in such cases seeks carefully for the signs of peritoneal inflammation. 

In the search for the site of the obstruction the analysis of symptoms 
by Tavel is illuminating. 

Symptoms of Occlusion of the Different F^oints of the Intes» 
tinal Canal. — We leave aside here the general sym})toms that depend 
less upon the seat than upon the nature of the occlusion, its duration or 
degree of strangulation, etc. 

Pyloric Occlusion. — Vomiting mucus, mixed sometimes with blood 
and food particles. Stools rare, emission of gas infrequent. Pains in 
the epigastric region and in the back. More or less pronounced disten- 
tion of the stomach. Resistance in the pyloric region. 

Duodeno-ampullar Occlusion.—The same symptoms as those of 
pyloric occlusion plus icterus. 

Duodenal Occlusion. — Vomiting of food with or without bile and 
pancTeatic juice. In the stomach bile and pancreatic juice in abundance. 
The vornitus is very abundant, the patient rejecting much more than he 
takes. The stools and gas are rare or completely lacking. Regional 
meteorism of the epigastric region. Retraction of the region below the 
umbilicus, at least in comparison with the enormous distention of the 
stomach. 

Jejuno-iliac Occlusion. — Vomiting at first of mucus mixed with 
bile, later fecal vomiting. Stools and gas almost entirely absent. Re- 
gional meteorism of the middle part of the abdomen more or less pro- 
nounced in proportion to the high or low seat of the occlusion. 
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Ileocecal Occlusion. — Vomiting rarer and less frequent than in 
the preceding form. Stools and gas wholly lacking. Regional meteor- 
ism without involvement of the colon. Localized tenderness in the 
ileocc(;al region. Tenderness in the right half of the pelvis to rectal or 
vaginal touch in many cases. Occlusion of the hepatic; flexure. Vomit- 
ing is late; may be lacking altogether. Stools and gas absent. Pro- 
nounced meteorism with more or less involvement of the diaphragm. 
Distention of the ascending colon. Pronounced tenderness in the hepatic 
region. Enemas well tolerated. 

Occlusion of the Splenic Flexure. — Vomiting late or absent. Stools 
and gas absent. IMeteorism pronounced with marked involvement of 
the diaphragm. Distention of the ascending and transverse colon. 
Tenderness in the region of tlie left hypochondrium. Large enemas 
are not so well borne. 

Sigmoid, Iliac, or Pelvic Occlusion. — Vomiting late or absent. 
Stools and gas absent. Meteorism very pronounced. Colon distended. 
Em))arrassment of the lieart. Occasional disappearance of dullness of 
heart and liver. Small enemas are more or less well supported according 
to the seat of the obstruction. When tlie seat of the obstmetion is in 
the ileum, palpation enal)lcs one to determine it; ])ut if the seat of tlie 
occlusion is in the pelvis, the obstacle cannot be felt as a painful point 
to external palpation. Rectal or vaginal palpation enables one then, 
ordinarily, to detect it. 

Rectal Occlusion. — Vomiting slow or absent. Stools and gas ab- 
sent. Serious embarrassment of the viscera. Even small enemas arc not 
well supportal. Rectal touch determines the location of the obstacle. 

LeGlay^'* attacks the use of the Trendelenburg position in laparotomy, 
alleging as one of the complications likely to be observwl after its use 
intestinal occlusion by torsions of the bowels as the result of their dis- 
placement upward, and flexions resulting from old, band-like adhesions, 
especially to the transvei'se colon. ;\s a prophylactic against the occur- 
rence of intestinal occlusion, he recommends lowering the table before 
closing the abdomen and a careful arrangement of the intestines before 
introducing the sutures of the abdominal wall. If the abdominal cavity 
has not been opened, he recommends a slow return of the patient to the 
horizontal position and care to avoid violently shaking the patient. In 
the latter cases he makes f)articular reference to operation upon the 
bladder. 

Congenital Stenosis.— Gartner considers that stenosis of the 
small intestine may be congenitally due to axial rotation of the 
mesentery, persistence of the ductus omphalomesentericus, fetal peri- 
tonitis, inguinal hernia, compression of the bowel by a tumor, and strangu- 
lation of the bowel by the omphalomesenteric artery. Other causes may 
also be concerned, as Gartner himself has admitted. 

Stenosis.— Slight intestinal stenosis rarely gives rise to trouble, 
ex(;ept that at the points of narrowing such diseases as tuberculosis and 
carcinoma can easily arise. All the disease processes in the intestine 
which run a typical course and may result in scar formation can pnxluce 
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stenosis. Traumas, whether operative or otherwise, can give rise also 
to contractions. Ring-shaped strictures may take place, too, as the 
result of compression in strangulated hernia. The sewing over of sus- 
pected points of gangrene in incarcerated loops of bowel may give rise 
to narrowing of the bowel to a high degree, yet Crampe'*^ shows that a 
permanent stenosis requiring operation belongs to the rarities. After 
invagination stenosis may also occur, yet even here an operation is rarely 
required for its relief. 

The reason for this rarity of serious consequences following stenosis 
of the bowel lies in the fact that the force exercised by the contracting 
walls of the bowel upon its gaseous and fluid contents is very great, and 

compensation for partial ob- 
stmction takes place easily by 
hypertrophy of the intestinal 
wall. The degree of thicken- 
ing of the intestinal wall may 
be very considerable. 

If the cause of the stenosis 
is a disease which acts only for 
a time and is followed by re- 
covery, the stenosis may be 
only transitory, the bowel 
above the point of injury gain- 
ing increased muscular power 
to compensate for the narrow- 
ing. 

The case is quite different, 
of course, when the causal 
disease is of a progressive in- 
jurious character, like tuber- 
culosis or carcinoma. The se- 
vere implication of the motor 

Fia. 363. — Intestinal Stenosis (Haasler). function COnduces to exacer- 

bation of the disease. 

Simultaneous Stenosis of Intestine and Pylorus. — Payri° has 
dis(?ussed, very much to our benefit, the occurrence of stenosis at the 
pylorus at the same time that constriction takes place in the bowel. 
A series of difficult quastions is raised under these unusual conditions. 
Payr has collected from the literature fifty cases, from which he deduces 
a number of important conclusions. 

He states that simultaneous stenosis of the intestine occurs most 
frequently in round ulcer of the stomach with perigastritic changes. 
Appendicitis, when present with ulceration, may constrict the bowel 
by the formation of adhesions. Syphilitic fibrous scar contractions 
occasionally occur simultaneously in the stomach and bowels of the same 
patient. Malignant neoplasms may also produce simultaneous con- 
strictions in different parts of the tube. 

Perigastritis may lead to adhesions partly close to the stomach and 
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partly at a distance from it. An almost typical flexion of the colon may 
occur by the lifting up of the transverse part of the large bowel by adhe- 
sions to the ulcer-tumor. Syphilis and tuberculosis of the pylorus may 
produce simultaneous cicatricial stenosis of the bowels. 

Payr considers it the best policy to endeavor if possible to relieve 
both points of obstruction at one operation. The following case, taken 
from Payr's paper, illustrates very well the method to be pursued in such 
complicated cases. A man fifty-six years old, who had been suffering 
for fifteen years from gastric symptoms, had a typical anamnesis of ulcus 
ventriculi. In each attack the hemorrhages of the stomach were very 
severe, the stools often presenting a tarry appearance for weeks; the 
intervals between attacks became shorter and shorter, so that recently 
hemorrhages and attacks 
of pain occurred about 
every two months. In 
October, 1902, a very 
severe attack occurred 
with intense peritonitic 
symptoms, so that the 
patient had to stay seven 
weeks in bed. Sirufe that 
time a rapid emaciation 
occurred, the weight fall- 
ing from 60 to 42 kilo- 
grams. The phenomena 
of pyloric stenosis in high 
degree became increas- 
ingly distinct. Shortly 
after each meal pain 
occurred in the pyloric 
region, with a tendency 
to vomit, with nausea. 

Frequently an hour and 
a half to two hours after 
eating food or acid fluid 
was vomited. Three to 
four hours after meals there was formed upon the right side of the 
abdomen a knotty tumefaction, and at the same time extremely severe 
colicky pains were felt radiating toward the left side. Frequently the 
patient became faint from pain. After a half hour these colicky attacks 
passed by. Frequently six to seven hours after eating, sometimes at 
night, there was vomiting of a brownish, very foul material. The move- 
ments of the bowels were constantly difficult. 

Upon admission the man was found to be of medium stature and 
extremely emaciated. Thedistended abdomen presented a marked contrast 
in appearance with the pronounced emaciation of the patient. It was 
generally distended, especially in the region of the umbilicus and lower 
abdomen, less in the epigastric region. The liver extended below the right 
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costal arch about a fingerbreadth. Percussion gave a relatively dull zone 
below the right rectus muscle over an area about the size of a child's fist. 
Elsewhere the abdomen was tympanitic with no trace of dullness in the 
lumbar regions. Near the right costal arc;h and below it one could feel on re- 
peated palpation a resistant mass with a smooth surface which was tender 
to pressure. To the right of the umbilicus one could note here and there 
a slight arching of the abdomen. The palpating hand felt increased 

resistance, which was im- 



Fio. 355. — Resected Intestinal Coils. (Same Case as 
Fig. 364) (Payr). 


mediately altered on pres- 
sure. On prolonged ex- 
amination the resistance 
became plainer, and gave 
the impression of intesti- 
nal loops engaged in slight 
hyperperistalsis. Upon 
striking gently with the 
percussion hammer upon 
the abdomen these intes- 
tinal loops could be seen 
in heightened activity, 
slightly raising the ab- 
dominal walls. On one 
occasion during an attack 
of colic, the actively mov- 
ing intestinal loops could 
clearly be seen and felt. 
At the same time loud 
whistling, gurgling, and 
squirting sounds could be 
heanl, the loops engaged 
in this active movement 
occupying a space as large 
as a large fist. 

Distention of the stom- 
ach showed that the re- 
sistance felt behind the 
right rectus muscle be- 
longed to the pylorus. 
Distention of the colon 


with air gave complete 
simultaneous filling up to the cecum and elicited no pain. Rectal ex- 
amination was entirely negative. The vomitus contained an abundance 
of free hydrochloric acid. 


The diagnosis was ulcer of the stomach, producing the recurring 
hemorrhages, with consecutive pyloric stenosis and motor insufficiency. 
It was difficult to explain the signs of a simultaneous intestinal stenosis. 
The most probable diagnosis was that of perigastric adhesions causing 
flexion at some point in the large intestine. But since Payr had regarded 
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the pronounced peristalsis of intestinal loops as belonging distilictly to 
the small intestine, the cause of the constriction was not considered as 
having been determined. Nevertheless, the operator thought of a simul- 
taneous inflammatoiy process proceeding from the ulcer. 

An operation was performed on the first of February, 1903, lasting 
one hour and twenty minutes. The stomach with its large curvature 
plainly in view was found hanging low. The pyloric; part was fixed to 
the surface of the right lobe of the liver, and changed into a hard tume- 
faction the size of a small child’s fist, of distinctly inflammatory character. 
There were numerous adhesions of the neighboring organs, especially 
with the liver, gall-bladder, and head of the pancreas. Fine thread-like 
adhesions existed between the tumefaction and the anterior abdominal 
wall, and the transverse colon appeared to be drawn toward the stomach, 
especially upon the right side. In vain, how^ever, adhesions w^ere searcheil 
for betw^een the tume- 
faction, which evi- 
dently was produced 
by a callous ulcer of 
the stoma(;h, and the 
neighboring intestinal 
parts. IIcn(;c the en- 
tire intestine w^as ex- 
amined, and showed 
presently at a point 
corresponding to the 
junction of the ileum 
and jejunum a rather 
large portion of small 
intestinal loops matted 
together by numerous 
adhesions in charac- 
teristic form and fre- 
quently bent at a(;ute 
angles, so that the 

supposition of obstruction of the small intestine was at once borne out. 
The limb of bowel leading to this (convolution was dilated and its walls 
pronouncedly hypertrophic, the afferent loop being much smaller. By 
these adhesions of the loops of small intestines among one another marked 
l^shaped flexions were producal, and upon slightly striking them lively 
peristaltic movements could be called forth. No other lesion of the small 
intestine or large intestine could be found. No enlarged mesenteric 
glands or old ulcer scars on the surface of the bowels could be found. 
Careful measurement of the intestinal convolutions involved in the ad- 
hesions gave a length of from 125 to 135 centimeters. All the affected con- 
volutions were resected, and the intestinal ends, in spite of the difference 
in their diameters, were united by a suture of double row^s in an axial 
manner. For the relief of the pyloric stenosis and drainage of the stom- 
ach a posterior retrocolic gastro-enterostomy, after von Hacker, was 



Fm. .350. — ViKW of tiik Cicatricial Adiikhionr and Bandh on 

THK t^ONVKXITY AND MkRKNTKRIAL InhKRTION OF THE 

Agolutinatkd Intestinal Coils (Payr). 
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carried out and the abdomen closed. Twenty days after the operation 
the patient left the hospital, having already increased in strength remark- 
ably. Nine months after leaving the hospital the patient had gained 
almost 20 kilograms, w^as able to eat all kinds of food, and no longer 
thought of his former disease. 

C. M. H. Howell^’ reports the case of a girl of four days, a full-time 
child, with no external deformity, who vomited shortly after birth and 
continued to vomit up to the date of admission to the hospital. When 
first seen the vomitus contained bile, and there was a history of this 
bilious vomiting for two days previous to admission. No meconium 
was vomited, but a small amount had been passed on the day of birth, 

after which nothing 
more was passed. 
The eighth day af- 
ter birth the child 
died, having be- 
come progressively 
weaker sintie admis- 
sion. The question 
of operation was 
raised and decided 
in the negative, 
though the result 
of autopsy showed 
that surgi(‘al inter- 
ference might pos- 
sibly have proved 
effective. The post- 
mortem examina- 
tion showed that 
seven feet from the 
pylorus the small 
intestine came to 
an abrupt termin- 
ation, and for a 
space of two inches 
was wanting, was 
then resumed as a patent tube and extended two feet further to the 
ileocecal valve. The upper part was considerably distended and the 
lower completely collapsed. There was no other abnormality, although 
the lower portion had undergone intussusception into itself for about 
tw'o inches. It was noteworthy that meconium was passed soon after 
birth, and that it was of the ordinary color, though the bile can scarcely 
have reached the lower portion. In a case recently published by 
EmanueU® in the Lancet,’^ Aug. 12, 1905, in which there were multiple 
occlusions present, the same fact was noted, and the author quotes ob- 
servations by Rolleston and Foster, stating that in congenital occlusion 
of the bile-duct on the one hand, and in congenital absence of the liver 



Fir.. .S.'S!. — Stenosed Ulcerating Tumor on the Pyi.orub with 
Angular Hknuino of the Tranhvekhe Colon through 
Adherionb (Payr). 

Plan of the cnln-colcmtoiny relea^^iiig the adhesions possible; 
defect in the walls of the colon; suture; posterior gastro-entcros- 
tomy. 
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on the other, apparently normal meconium was passed. Such abnor- 
malities are fortunately rare. 

Intestinal Stasis. — Intestinal stasis may be classified as partial 
and complete, or, again, as acute and chronic. The special types, such as 
intussusception, intestinal strangulation, etc., ordinarily classified under 
the heading of intestinal obstruction have already been discussed. Here 
will be considered only those cases falling on the dividing-line between 
medicine and surgery in which there is more than a condition of chronic 
constipation and yet not a clearly defined, unquestioned cause, such as 
a foreign body, stricture, or growth, to explain the condition; in other 
words, the ill-defined cases of intestinal stasis which baffle the internist 
and in which surgery may cither cure the condition or be an iuijuvant to 
medical treatment. It is not intended to discuss the subject of chronic 
constipation as a whole. This may be found in such treatises as those of 
Nothnagel, Ilemmeter, and Illoway, and from whom I here abstract 
freely. 

Illoway classified chronic constipation as follows: 

(A) Chronics constipation produced by woll-develo|)ed morbid pro- 
cesses: (1) Obstruction of the lumen of the bowel, strictures, growths of 
the bowel, tumors pressing on the bowel, adhesions, kinking. (2) By 
impairment of secretions poured into the intestines in chronic diseases of 
the liver and pancreas. (3) By inhibition of fXTistalsis through the 
nerve-(^enters. (4) Chronic venous engorgement of the ])ortal system. 
(5) By voluntary abstention from stool on account of the pain it causes, 
by reason of a diseased condition of the rectum, stricture, fissure, hemor- 
rhoids. (6) By changes in the mucous membrane which impair its ir- 
ritability and render it incapable of performing its physiologic function in 
digestion, chronic catarrh, mucous colitis, etc. (7) By atony of the in- 
testinal muscles, produced by morbid processes of the stomach and bowels, 
peritonitis, etc. 

(B) Chronic constipation from foreign bodies. 

(C) Chronic constipation from: (1) Malformations, abnormally de- 
veloped colon; undue size or length of sigmoid flexure, diverticula of 
the large bowel, diaphragms in the large bowel. (2) Defective develop- 
ment or essential primaiy atrophy of the colon. (3) l^nteroj)tosis. 

(D) Chronic constipation from impaired physiologic function: (1) 
Perverted action — enterospasm, spasm of the sphincter. (2) Imperfect 
performance of physiologic function. 

It can be seen readily that some of these factors become so severe as to 
demand inter\'^ention, and it is to these that we shall give our attention. 

That patients can go two to three weeks without evacuation of the 
bowels and yet not suffer from any symptoms is well known, and con- 
versely patients may have bowel movements regularly and yet a high 
degree of intestinal stasis develop, so that a history of frequent evacua- 
tion does not exclude the diagnosis of an intestinal tumor due to feces. 

The relation of adhesions to constipation has been discussed at great 
length, and while they do not play the role that authors originally attributed 
to them, it is undoubtedly true that kinking of the bowel by the adhesions 
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can give rise to a high grade of constipation ending in partial or complete 
stasis. Strictures and growths, by a partial retention of feces, develop a 
vicious circle of impaired function and partial stasis that may end in com- 
plete stasis at any time. In slight or gradual stenosis hypertrophy of the 
muscular layer develops which may undergo fatty degeneration later, 
followed by a slowly developing paralysis the result of a long-existing 
coprostasis. The stasis developing from peritonitis, either general or 
local, has been the subject of much study. It is probable tliat here we 
have a continuation of inflammation into the muscular layer, or, if this has 
not taken place, the muscularis is at least penetrated by a serous transu- 
date. Hemmeter reports two cases in whicli, as a result of trauma, there 
was an edema of all the coats so as to produce a temporary obstruction. 
The congenital hypertrophic dilatation has been discussed elsewhere, as 
has also the etiologic factor of enteroptosis. Concerning this, however, 
it must be emphasized that medical treatment should be tried before re- 
sorting to’ surgical intervention. A patient may have a high degree of 
enteroptosis without any symptoms, and, on the other hand, a vicious 
circle may be inaugurated that will ultimately demand attention. The 
mucous colitis and intestinal catarrh are often due to a pre-existing peri- 
sigmoiditis or peridiverticulitis or other chronic lesion, the (colitis in turn 
producing a stasis, the whole demanding an appendicostomy or other 
operative procedure. The skeletal musculature may be the prime factor 
in inaugurating a series of disasters that will end in stasis. The relaxed 
abdominal wall leaves the intestines without that factor which aids in the 
evacuation of feces from the rectum. Pincus further maintains that those 
women who have suffered traumatism of the musculature of the jjelvic 
floor experience increasing difficulty in evacuation, and ultimately a 
habitual constipation favoring final coprostasis. 

Paralytic and dynamic ileus has been discussed elsewhere, but this 
type of coprostasis is so frequent as to merit further consideration here. 
It is due to a large variety of etiologic factors. It may affect a small part 
of the entire length of the intestinal tube. Formerly the symptom-com- 
plex known as paralytic ileus was believed to be due to paralysis of the 
bowel, but Henrot enlarged the conception conveyed by the term and in- 
trodu(*ed the terms pseudo-occlusion and pseudo-incarceration. Noth- 
nagel says that while no one doubts that paralysis of the intestine may 
occur as a consequence of peritonitis or overdistention, yet the occurrence 
of a purely functional form, apart from nerv^ous causes, is not generally 
(conceded; some would regard the paralysis as toxic or bacterial; he, 
however, believes that a purely functional nervous paralysis does occur. 
Accepting this, paralysis of the intestine may be classified as follows: 
(1) Functional nervous paraylsis of the intestine. (2) Motor insufficiency 
due to marked anatomic lesions of the intestine, e. gr., embolism of the 
mesenteric artery, paralysis from overdistention by gas. (11) Toxic 
enteroparalysis, e. g., drugs and toxins, acting on the nerves. (4) Par- 
alysis of central origin, e, g., tabes. (5) Reflex, e. g., orchitis, renal colic. 
Whether this is followed by an enterospasm or enteroparalysis is not 
known. 
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Nothnagel maintains that the mechanism of intestinal obstruction 
here is as follows. The driving power of the intestinal wall becomes in- 
sufficient, and, as a result, the contents of the affected segments of the 
intestine remain stationary and are not proi)elIed onward. Stasis of the 
bowel-contents and accumulation of fecal matter naturally occurs, the 
material successively filling the different portions of the intestine in a 
direction upward toward the stomach. These distended loops may kink 
the gut at fixed points. I^eichtenstem explains certain obstructions as 
follows: The loops of intestine that are inflated and distended with gas, 
particularly if they have a long mesentery, always rise upward in the ab- 
domen and occupy the highest possible position. When the patient is 
lying on his back, the inflated loops naturally rise upward and press 
against the anterior abdominal wall. On the other hand, the distended 
loops with a short mesentery, particularly the duodenum and first part 
of the jejunum, are fixed near the spinal column, and if the patient is 
lying in the dorsal position, the pylorus will he situated lower down than 
the distended loops of intestine, which have risen upward against the 
anterior abdominal wall. The natural result of this displacement is that 
liquid contents of the duodenum and of the upper part of the jejunum, in 
obedience to the law of gravity, run backward into the stomach. In this 
way gaseous distention produces results exactly the same as those of 
stenosis of the small intestine. 

In the ordinary case the accumulation of feces from chronic stasis 
occurs in the large intestine. The masses may ho of immense size. The 
etiologic interference with innervation is then reinforced hv the pressure 
due to the increasing amount of feces, and ultimately cornpkite occlusion 
of the bowel may result, either by a purely mechanical factor of accumu- 
lated feces or by the displacement of the heavy loops causing kinking in 
the bowel, or the functionating power of the intestine, which is already 
weak, becomes more affected by the accumulated mass, and complete loss 
of function ensues. 

The diagnosis of these tumors is often difficult. The history may 
show regular evacuations, with a gradually developing tumor. It is 
more (jommon in females than in males. They may be above the um- 
bilicus, but generally if they are in the transverse colon, it is dragged down 
into the i)elvis; ami if it is in either the ascending or descending colon, it 
occupies a corresponding position. They may be of any shape or con- 
sistency, but frequently can be molded. (Jersuny and others have drawn 
attention to tlie fact that when one draws the fingers away after deep 
palpation, he perceives a feeling of separation of the wall of the gut from 
the mass — a sort of sucking sensation. Chronic digestive disorders are 
frequently complained of, eructations, poor appetite and headache, and a 
slight temperature; pressure on lumbar and sacral nerves may give pain 
in thigh. The shape of the mass changes after repeated attempts to un- 
load the bowel by enemas and local extraction of feces. Hemorrhoids 
frequently are present. Ulcers with local peritonitis may complicate the 
picture. The patient may develop an acute condition known as fecal 
colic, — violent colicky pains severe enough to produce syncope,— gas 
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accumulates, which may be expelled after an enema, vomiting may inter- 
vene, and in severe cases the patient may die with the symptoms and signs 
of acute intestinal obstruction. 

The treatment of these cases naturally varies with the condition pres- 
ent and the causative factor. We will not discuss the medical treatment, 
since it is fully described in the medical text-books dealing with this 
condition. 

In case an apparently complete obstruction is found with colic, the 
evacuation of the bowels must be brought about by large soapsuds colonic 
flushing, supplemented by enemas and removal of the feces with the aid 
of a spatula and kneading of the fecal mass. In manipulating the in- 
testine for this condition, it should be remembered that the intestinal 
wall is thin and easily ruptured owing to the presence of fecal ulcers. 
Occasionally masses may be so hard that they cannot be proi^elled along 
the intestinal canal, and must be removed by laparotomy. This occurs 
especially in the cecum. These mtisses often develop in the ampulla of 
the rectum, and must be broken up by instruments and removed by the 
fingers or a spoon. After the mass is removed the patient should be ob- 
ser\'ed carefully for some time, the bowels kept open, and the patient 
treated medically. The original cause of the trouble should be sought, 
and treated either by medical or surgical means as the condition may 
demand. Laparotomy and the breaking up of adhesions which cause 
angulation, the treatment of enteroptosis (see Enteroptosis) , the restora- 
tion of the competence of the anterior abdominal wall, the treatment of 
colitis and chronic constipation by appendicostomy or ce(;ostomy, the 
removal of the apjiendix, may any of them be demanded. Arbuthnot 
Lane^®® has suggested more radical measures in these cases of chronic in- 
testinal stasis — more radical, indeed, than is accepted at the present 
time. His theories and methods of treatment in brief are as follows: 

'Tn the treatment of such degrees of overloading of the large bowel 
as cannot be treated efficiently by measures short of operation, I have 
obtained considerable success by dividing constricting bands and ad- 
hesions, and by subsequent careful attention to the proper functioning of 
the bow^el. In a considerable proportion of cjises, and more particularly 
in w^omen, such means are insufficient, as at the best they only afford 
temporary relief, since the obstruction recurs sooner or later. 

'Hn my earliest cases, after the appendix had been removed and the 
cecum and flexures freed from adhesions, on one or more occasions with- 
out any other than transitory benefit, I looked about for some means of 
relieving the patients of the cecal pain from which they suffered and for 
the relief of which they were ready to submit to any operation. In the 
first case I merely made a lateral anastomosis between the ileum and sig- 
moid, but the early return of cecal pain obliged me to divide the ileum. 
In several of these cases after an interval of months the patients were oc- 
casionally annoyed by the presence of hard, dry masses of fecal matter in 
the cecum. These produced no auto-intoxication, but the discomfort 
arising from the pressure was sufficient to make me remove the large bowel 
as far as the splenic flexure. They are not necessarily the result of re- 



INTESTINAL OBSTRUCTION. 


657 


gurgitation, but are probably secreted by the large bowel. A still more 
extended experience showed me that if any portion of the large bowel is 
left above the junction with the ileum, it tends to dilate sooner or later. 
This dilatation may interfere with the satisfactory evacuation of feces, and 
discomfort or pain may ensue because of its distention by fecal matter or 
gas. Therefore to overcome the constipation as well as the septic ab- 
sorption, the large bowel should be removed as far as its junction with the 
ileum , which is effected 


in the upper part of 
the rectum or in the 
adjacent sigmoid. 

‘^Therefore, when 
I recognize that the 
mechanics of the in- 
testines have been 
altered to a degree 
that cannot be recti- 
fied satisfa(;torily by 
the division of bands, 
etc., I divide the ileum 
at a distance of about 
five or six inches from 
the cecum. This can 
be done rapidly and 
securely by applying 
a strong compression 
forceps on the ileum, 
so as to reduce the 
bulk of the coats to 
the minimum possible. 

“As the forceps is 
removed, the corn- 



I)ressed band of bowel 
is ligatured by means 
of a sufficiently stout 
ligature. The ileum is 
divided by the cautery 
immediately beyond 
the ligature. The 
stump is then buried 


Fio. 358. — Diagrammatic Representation of Many of the 

Chanuks which the Large Bowel lJNnERGOF.s in Con* 

SEQUENCE OF THE HaUITUAL INTERFERENCE WITH ITS 

Functions by Constipation (W. Arbuthnot Lane). 

The normal condition is shown u.s a dottetl line, while the 
Arm outline illustrate.s the intMliHcations which take place in con- 
sequence of habitual overloarling. N. C.. N. T. (7., N. S. F., and 
N. R. indicate what may roughly be regarded as the normal 
cecum, transverse colon, sigmoid flexure and rectum, while A. 
C., A. T. C., A. S. F., and A. R. represent these parts in their 
altered state. B. T. P. and I. C. show' the lines of the brim of 
the true pelvis and of the iliac crest-s. The appendix is left free 
from adhesions or deformity, so as not to render the diagram 
too complicaterl. 


in the proximal bowel 


by means of a purse-string suture which encircles the bowel about three- 
quarters of an inch above its ligatured extremity, rendering the closure 
absolutely secure, and perforates its peritoneal and muscular coats. 

“The acquired adhesions and peritoneum which bind the cecum and 
ascending colon to the abdominal wall external to them are divided and 
the bowel is raised till the vessels which supply it are exposed. These are 
grasped in compression forceps and firmly ligatured. The vessels supply- 

voL. IV— 42 
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ing the transverse colon are similarly treated, and finally the descending 
colon and sigmoid are removed, the rectum or the lower part of the sig- 
moid being occluded in the same manner as the ileum. 

‘‘I had usually been satisfied to divide the transverse colon at the 
splenic flexure, dosing the distal portion in the manner already described, 
but for the reast)ns I have given I now remove the descending colon and 
the sigmoid, dosing the large bowel at or just above its junction with the 
rectum. 

^'The termination of the ileum and the rectum adjacent, to it are 
brought into convenient apposition, and a i)erfectly secure and reliable 
lateral anastomosis is made by means of a double row of continuous su- 
tures, the inner row of which |x^rforatcs all the coats, while the outer does 
not enter the lumen of the bowel. 

“ If the surgeon prefeis it, the ileum and rectum may be united end to 
end. This is the better way, since any tendency to pouching which 
exists in the case of lateral anastomosis is avoided. The objection to it is 
that it is not so absolutely safe because of the difference in the circum- 
ference of the two pieces of bowel, the frequent great tenuity of the wall of 
the ileum, and the difficulty occasionally met with in dealing with the 
mesenteric attachment.’’ 

Obstruction by Meekers Diverticulum.— An intussusception 
may be brought about by the ])rescnce of a Meckel’s diverticulum 
in the same way as this would be produced by a polyp when, as in 
cases described by Treves and Bryant, the diverticulum has become 
invaginated with the intestinal tube. The peristaltic movements of 
the bowel may then force the invaginated diverti(julum onward, the 
bowel wall being carried with it. 

Strangulation by and of MeckePs Diverticulum.— Meckel’s diver- 
ticulum may cause strangulation by the free diverticulum, when very 
long, producing a knot about a loop of bowel. Exceptionally, more- 
over, by torsion about itself or its loop of bowel the diverticulum ma\’ 
pnxluce the same result. The inflamed diverticulum frequently becomes 
adherent to neighboring structures, producing stenosis. Axial rotation 
and flexion of the intestine may be produced about the adherent diverti- 
culum (Kramer). 

From 5 to 7 per cent, of occlusions occurring about the cecum are due 
to the implication of Meckel’s diverticulum. 

Intussusception or intestinal invagination is the slipping of one 
part of the bowel into the part continuous with it above or below. In 
the former case we speak of an ascending invagination, in the latter 
of a descending one. Naturally the descending form is by far the more 
common. The portion of bowel acting as the cover or casing is called 
the intussuscijyienSf while the included part is the intmsusceptum. The 
neck is that part of the bowel where the intussusceptum passes over into 
the intussuscipiens. The apex is the part of the intussusceptum pro- 
jecting upwanls or downwards into the (lavity of the bowel. 

Double invaginations have been describe where an intussusception 
has itself become a part of an additional invagination process, so that 
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instead of a mass consisting of three cylinders we have one composed of 
five. 

The circulating disturbances due to traction and compression of the 
mesentery are of the gravest importancie and are in direct relation to the 
rapidity of onset and the tightness of the constriction (Nothnagel). 

Venous stasis with exudation, infection, inflammation, and gangrene 
at the neck of the intussusceptum (Senn) constitute the prominent points 
in the morbid anatomic sequence. 

In less intense degrees of strangulation adhesions may form between 
the peritoneal coats, rendering the anatomic relations permanent, while, 
the conditions of swelling and constriction disappearing, the intestine may 
again become patent. 

On the other hand, after su(^h adhesions have been formed, sloughing 
of the entire intussusceptum may lead to spontaneous recovery. 



Fig. . 359 . — Intussusception — ^Ileocecal. Child. Resection. 

The writer observed one case of this kind in consultation with Elbert 
Wing. Wing watched an old man of about seventy years of age 
through a protractal attack of typhoid fever, at the close of which 
symptoms of intestinal obstruction were ol)served. A tumefaction was 
to be felt in the region of the ileocecal valve and bkxxl and mucus were 
passed with the stools. The obstruction of the bowels was only partial. 
After a few' days the wife of the patient, w^hile assisting him with a move- 
ment of the bowels, was horrifiecl to find a piece of tissue projecting. By 
pulling upon this mass, a piece of tissue that was afterw^anl found to be a 
part of the ileum about 20 inches in length was removed. The patient 
recovered from the immediate effects of the intussusception, but later 
succumbed to intestinal obstruction, probably due to scar contraction 
about the site of the old lesion. 

Hermes*® has considered the subject of spontaneous elimination of 
the intussusceptum at some length, and has brought together the chief 
facts pertaining to it from the literature. He says that, while children 
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are afflicted in such an extraordinary degree with this malady, spontaneous 
discharge of the intussusceptum occurs in them with great rarity; but 
the relations with adults are quite the reverse. Two per cent, of all cases 
of spontaneous elimination of the intussusceptum occur in the first year 
of life, while 6 per cent, take place between the second and fifth years. 
Wichmann collected 724 cases of intestinal invagination. In forty-nine 
cases spontaneous discharge occurred before the fourth week, two after 
the fourth week, one after the second month, one after the third 
month, one after the fourth month, while in fifteen cases the time is 
not stated. 

The mortality Wichmann states to be 3 per cent, after elimination 
of the intussusceptum. 

Etiology. — Three important anatomic circumstances must be con- 
sidered in relation to the etiology of intussusception: (a) the differences 
in diameter of the small and large intestines, (6) prolapse of the mucosa 
of the ileum, and (c) the abnormal length and mobility of the mesentery. 
D’Arcy Power emphasizes the relation of the diameter of the ileum to that 
of the colon. While the diameter of the colon is at birth only a few milli- 
meters greater than that of the small intestine, and before birth their 
diameters are almost equal, at the fifth year the colon is from two to three 
and one-half times as wide as the ileum, since after birth the colon begins to 
grow, while the ileum enlarges but slightly. During the first month of life 
the disproportion rapidly increases, and Power thinks that the ileocecal 
valve may be less competent during this period; making intussusception 
easily possible. Power made accurate anatomic investigations on the ileo- 
cecal region. The axis of the ileum in relation to the cecum was horizontal 
in twenty cases, straight and obliquely downward in fourteen cases, con- 
cave downward in three cases, and convex downward in one case. 

These statistics suffice to show that no exact relationship between 
these parts of the bowels can be considered the rule, so that we are easily 
able to understand how morbid changes in position can be brought about. 
Rilliet called attention to the relaxation of the colon in the internal iliac 
fossa as a cause of intussusception. Power referred especially to the 
length of the mesentery, finding the relation of the length to the entire 
body in nursing children much greater than in older children, from which 
he concludes that the range of mobility must be correspondingly greater 
in children. 

Loreiiz,*‘ discussing the etiology of invagination, maintains that, so 
far as concerns those invaginations which involve the region of the 
ileocecal valve, in the majority of cases the beginning of the process takes 
place not at the ostium ileocaecale, but that it occurs by the rolling in of 
the cecum itself, so that actually a preliminary process occurs to which 
Lorenz gives the name of invaginatio c®cocolica. His illustrations also 
suggest the role that may be played by what may be called collateral 
morbid anatomic changes; as, for example, by the presence of an enlarged 
lymphatic gland or a MeckePs diverticulum. 

l\imors as a cause of intussusception have been noted not infrequently. 
In the main they are non-malignant, and usually are located at the apex 
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of the intussusceptuiii and arc chiefly pedunculated. As a rule, they 
occur in adults. Weiss, in his study of the literature, refers to sixteen 
instances. Two instances were papillomata of the rectum with subse- 
quent intussusception of the colon. In both cases after removal of the 
papilloma, the intussusception could be reduced with the hand introduced 
into the bowel as far 
as the elbow. Wagner 
was able to palpate a 
pedunculated fibroma 
in the case of an in- 
t^ussusceptio iliaca at 
the apex of the intus- 
susceptum. P a 1 1 a u f 
demonstrated a case of 
polyposis of the stom- 
ach and intestines with 
consecutive intussus- 
ccptio ileocfficalis. 

Treves reported a case 
in whi(?h three polypi 
caused three separate invaginations. Treves^ view of the mechanism is 
not that the polyp precedes and, as it were, draws upon the intussus- 
ceptum, but rather that it excites an intense peristalsis at the point of 
its attachment. 

Benign tumors producing intussusception include also adenomata 
and fibromyxomata. Maniiand described a subserous lipoma of the 
cecum that formed the starting-point of an iiivaginatio ileoctccalis. 

Hochenegg thinks with 
reference to carcinoma that 
it can become the cause of 
invagination only when it 
is polyp-like, or when it 
proceeds from the ileocecal 
valve. 

Dcichcrt describes a case 
of lymphocarcinoma of the 
digestive tract with multi- 
ple intussusceptions, while 
Luboff mentions a solitary 
lymphocarcinoma located 
at the point of the intus- 
susceptum. A melanotic 
carcinomatous metastasis was described by Marchand as the cause of 
an intussusceptio jejunalis, the recurrence having taken place in the in- 
testinal mucosa. 

Meekers diverticulum has repeatedly been the cause of intussuscep- 
tion. O'Connor reported the interesting case of the spontaneous elimina- 
tion of a piece of intestine 22 cm. long from an intussusceptio iliaca, a 





Fi(3. 360 .- Invaginatio It.iaca; 6, Invaginatio Ilia- 

iLKOCoi.iCA (H. Loren*). 
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part of the intestine containing a Meekers diverticulum. One of the 
rarest cases of this kind was reported by Golding-Bird, a four-weeks-old 
child presenting from the navel a prolapse of reddened mucous membrane 
from which feces were discharged. The prolapse increasing, the child 
died. The autopsy confirmed the diagnosis of intussusceptio iliaca, 

occurring through an 
open Meckel's diverti- 
culum. Kuettner de- 
scribes a (;ase in which 
the diverticulum was 
itself the subject of 
intussusception. He 
states that his is the 
only case subjected to 
clinical study, the 
others report^ hav- 
ing been noted only 

Flo. 362. — a, Invaoinatio lT.EOCi£CAi.ia in Oonnkction witi Kv flip 

Prolapsus Ilei; 6. Invaoinatio C.«cocolica (11 IOC paUlOlOglSlS. 

Lorena). The veriiiiform ap- 

pendi.v may a(*t like a 

Meckel's diverticulum in the cause of intussusception. Pitts described 
a case in which a chronic ileocecal intussusception involved the complete 
inversion of the appendix in a two-and-a-half-year-old child. The in- 
verted vermiform appendix appears to have a(*ted like a polyp, partly 
by traction. Waterhouse discovered a stone in the appendix which had 
been inverted into the cecum and had undergone intussus(feption. 

Ulcers of the 



bowel have been 
found as causes 
of intussuscep- 
tion in dysentery 
and tuberculosis. 
In Orton's case a 
fifty -eight -year- 
old man was ill 
of chronic ulcer- 
ative “typhlitis." 
The correctness 
of the diagnosis 
was established 
at post-mortem, 
and moreover an 



Kio. 363. —Invagination Caused bt a Lymph-gland (H. Lorenz). 


intussusceptio csecalis was discovered which had developed some time 
before death. 


Dartiques describes a case of mucous colitis complicated with invagina- 
tion. 


Fischl mentioned a case in which the end of an enema tube produced 
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a depression in the wall of the intestine that formed the starting-point 
of an intussusception. 

Wiggin considers that trauma may play an important role in the 
intussusceptions of children, even the careless manner in which children 
are lifted and carried l)eing sometime^s an etiologic factor. Sudden 
strong movements of the muscles, as in coughing, and even the massage 
of the abdomen, may produce invagination in young children. More 
severe traumas, as falls fn)m a height or the violence of foot-ball playing, 
may start invagination. 

(libson regards phimosis or narrowing of a stricture of the urethra as 
of importance in children, espe- 
cially in the etiology of intus- 
susception. 

Schmidt reports the case of 
a man upon whom a resection of 
the pylorus was done, followed 
by gastroduodenal anastomosis 
by Murphy’s button. A few 
days after the operation the 
patient, who was forty-eight 
years old, suddenly was seized 
with severe colicky pains, the 
cause of whi(;h was not known 
until the twenty -fourth day 
after the operation, when an 
intestinal slough was dis- 
charged, consisting of a part of 
the transverse colon which had 
been adherent to the greater 
cur\^ature of the stomach. 

Increased peristalsis appar- 
ently producing intussuscep- 
tion has been noticed by a 
number of writers as having 
been caused by a change of 
diet, especially in nursing chil- 

j Fuj. Entranck to Ti.exjm; 6, 6, Sound 

aren. thkoouh thk Appendix; r, Valvula Bau- 

Clubbe^® reports 100 cases 
of lapan)tomy for intussuscep- 
tion in children with 63 recoveries and 37 deaths. In the ileocecal form 
of the disease, which affected 64 patients, 43 were cured, 21 died. In 
the ileocolic form, of 12 patients, 7 recovered and 5 died. In the double 
form 20 patients were operated u|ion with 1 1 recoveries and 9 deaths. 
In the colic form 3 patients yielded 2 recoveries and 1 death, while in the 
enteric form one patient was operated upon with death. 

If the disease apparently occupies a position on the transverse or 
descending colon, the median line is used for the incision; but if the mass 
is upon the right side, Clubbe makes the incision there. 
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The mortality of intussusception after operation has been studied 
by Wichmann.^ Of 724 cases, 223 were operated upon: 73 recovered 
and 150 died. 

Treatment. — No operation for intussusception (ran be considered 
complete unless those morbid changes which preceded the invagination, 
and whic.h perhaps bore a causative relation to it, have been remedied or 
removed. Lorenz^^ lays especial stress u{X)n the removal of polypi and 
Meekers diverticulum, while in the case of the ceco(;olic form of the 
malady, an approximately normal fixation of the cecum and the ascending 
colon is to be provided. The well-known frequency with which recurrence 
of invagination takes place when once the accident has occurred makes 
this precaution one to be neglected only in cases of extreme urgency, 
where the prolongation of the operation for a few moments would bo 
attended by a hazard disproportionate to the expected benefits of tlie 
procedure. 

The symptoms and course of the disease correspond with those r;f 
other forms of acute, internal strangulation. In children, often following 
a trauma of the abdomen, the difficulty begins suddenly, especially in 
cases involving the small intestine, with severe colicky pain followed l)y 
vomiting and frequently by a bowel movement. A valuable diagnostic 
sign is the passage of muco-hemorrhagic material, occasionally in a 
diarrhea-like way. The dis(fharge of small quantities of gas and feces 
may indicate that the intestine is not wholly occluded. Under these dis- 
tressing conditions collapse frequently occurs in children. Meteorism 
is more likely to be pronounced where the occlusion is complete, but this 
symptom is uncertain as to constancy. 

A palpable tumefaction occurs very frequently. Its size varies from 
that of an egg to that of a large section of the bowel. The shape is most 
suggestive of its origin; it is usually cylindrical, sausage-like, and often 
somewhat cur\^ed. But it is only in unusual cases that all the character- 
istic's can be made out accurately. Though the resistance offered by the 
tumefaction is variable, it is usually to some extent yielding to pressure. 
It is best to examine during an attack of colicky pain. 

Leichtenstern states that the most frequent site of the tumefa(;tion 
is in the sigmoid region, then in the rectum, in the cecal region, and with 
diminishing frequency in the regions of the descending, transverse, and 
ascending colons anti in the hypogastrium. The mass is not always 
found in the part of the abdomen normally harboring the affected intestine. 

Strangulation. — Obstructions similar to those produced in stran- 
gulated hernia are due to: (1) The action of peritoneal products; 
(2) to that of Meckel's diverticulum; (3) to incarceration in adventitious 
rents or holes; and (4) to the strangulation of internal hernias (Noth- 
nagel). 

In the first category are to be included strangulations by isolated 
peritoneal bands due to antecedent peritonitis, which vary within wide 
limits as to site, breadth, length, thickness, strength, and points of 
attachment. All sorts of parts and organs may be bound together and 
the utmost variety of changes in the bowel may result from their con- 
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traction or from the en- 
gagement of the bowel 
beneath or about them. 

The vermiform ap- 
pendix, Meckel's diverti- 
culum, or tlie omentum 
may become more or less 
fixed by adhesions and 
give rise to strangulation 
by permitting the bowel 
to become caught be- 
neath them. 

Congenital openings 
in the omentum and 
mesentery occasionally 
permit a- loop of bowel 
to enter and become 
occlud ed . Ad ven ti tious 



Ficj. 3t>5. — Thk Dilatkd Stomach due to Mebkt. 
OjJSTRiicnoN OF THE Duodknum ((vonncr). 


openings due to pro- 
ductive peritonitis arc common sources of sucli trouble. 


The extensive group of ^‘internal heniias" has been treated else- 


where. ( Sec page 99 in 



Fig. 366. — View op Same Care after the Stomach had 
BEEN Turned Upward and the Transverse Colon 
Removed (Conner). 

Showing the greatly distended duiMlenmn, the coriHtrict- 
ing root of the nieaentery, ami the colIapMetl first portion of 
the jejunum, a, Dilated duotlenum; t, rf)ot of the mesen- 
tery; e, collapsed jejunum. 


tills volume.) 

The symi)toms are 
much like those of stran- 
gulation occurring in an 
external hernia — sudden 
|)ain following upon vio- 
lent activity, then vomit- 
ing, with com[)lctc cessa- 
tion of fiassages of gas 
and feces, feculent vom- 
iting, collajisc, perhaps 
some abdominal tender- 
ness and death. 

The diagnosis under 
these circumstances is 
basc*d upon the same 
considerations as those 
upon which we make our 
diagnosis of strangulated 
hernia except for the 
absence of the externally 
demonstrable hernia. 
The site of the obstruc- 
tion is usually to be 
determined only after 


opening the abdomen, which is, of course, strongly indicated. 
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Volvulus or axial rotation is the twisting or turning of a part of 
the bowel about its axis, obstruction to the fecal current resulting. 




Fkj. 367. — Anomaijous Coursr of tiir 
First Portion of Ascending Colon 
(W. Wayne Babcock). 

Unusual course and dilatation of the omega 
loop. Trilobed stomach. 


Fio. 368. — ^Thr Siomoid Loop Touches 
THE Lower Border op the Left 
Kidney (W. Wayne Babcock). 
Enlarged liver with marked transverse 
furrow. 
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The term volvulus is also used to designate knotting of the intestines. 
Rokitansky (ilassified the anatomic possibilities as follows: 

1. A loop may undergo occlusion by making a half or a whole turn 
about its longitudinal axis. 

2. The entire mesentery or a section of it may rotate, with its associ- 
ated bowel loop, a half or several times about its axis. This results in 
rotation about the mesenteric axis. 

3. A loop of bowel with its mesentery may constitute the axis about 
which another loop with its mesentery may be turned. 

The sigmoid flexure, owing to the peculiarities of its attachments, 
is the part by far the most frequently affected in volvulus. 

Volvulus occurs more frequently in men than in women, and is typically 
a malady of the later 
years of life, being rare 
l)efore the fortieth year. 

It is not often found af- 
fecting the small intes- 
eine, though in the pres- 
ance of bands and other 
adhesions it has been 
noted. 

Knotting of the bow- 
els depends, like volvu- 
lus, upon the presen(;e of 
a long mesentery with a 
narrow base, giving the 
two loops great freedom Fio. 37t. — Knothnc of thk Intkhtinrh (WUms). 

of movement. 

The onset of the symptoms of volvulus is sudden, since they are due 
to strangulation, and often follows a quick and violent physical effort. 
The symptoms are then those of acute strangulative obstruction — pain, 
vomiting, absence of bowel movements, feculent vomiting, and collapse 
followed by death. 



DIVERTICULA. 

Meckel’s Diverticulum. — MeckePs diverticulum was first accurately 
described by the anatomist of that name in 1808 as a part of the ductus 
mesentericus which had not undergone the usual regressive process. 
As a rule, it communicates with the lumen of the bowel, sometimes having 
a sort of valve at its outlet. It varies in length from 2 to 25 cm. and is 
situated from 4 cm. to 4 meters above the ileocecal valve, the usual site 
being between 30 and 90 cm. from that structure. Subject to a great 
variety of permutations of structure, it may be situated upon the free 
border of the bowel, though usually the opposite is the case. It may 
have a broad or a narrow base, may end blind or in a conical projection, 
and may even be dilated in the form of a sac. Remains of the obliterated 
blood-vessels may cause a splitting of the end into a sort of terminal 
ligament. Not infrequently it forms part of the contents of a hernial sac. 
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Its structure corresponds closely to that of the intestinal wall. The 
frequency with which this diverticulum occurs is from 1 to 2 per cent., 
the ^ 2 :reater number beinj? found in male binlies. 

Various morbid anatomic chanf;Ces occur in Meekers diverticula cor- 
responding to its normal anatomic structure. The analogy of the diverti- 
culum to the appendix vermiformis is pronounced and is to be followed 
in the diseases of the two structures. Typhoid ulcers, catarrh, and per- 
forative or gangrenous inflammation are not infrequently noted. 

This very analogy makes it practically impossible to diagnosticate 
lesions of Meckel’s diverticulum, and they can be diagnostically suspected 
only when the site of inflammation is near the umbilicus. 



Ei(!. ‘M2. — Mkckki.’s l)ivKRTirtTi,rM (Bunts). 


Where Meckel’s diverticulum is resiK)nsible for an intestinal distur- 
bance elsewhere it is better to remove the sat; by excision and enteror- 
rhaphy. 

Diverticulitis. — Acute diverticulitis is a term applied to an acute 
inflammation of both congenital and acquired diverticula, the former 
term almost always referring to Meckel’s diverticulum and the latter to 
all diverticula arising in later life along the intestinal canal. 

Inflammation of Acquired Diverticula. — It is only since 1899 that 
this subject has assumed clinical importance. Previously, acquired 
diverticula were looked Ufxjn as pathologit; curiosities. Sidney Jones 
(1858) was probably the first to draw attention to their pathologic im- 
portance. He described a case of intostino-vesical fistula which he believed 
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to be due to ulceration of a sigmoid diverticulum. Loomis (1877), 
Birch-Hirschfeld (1887), and Biggs (1894) also reiiorted cases. Beer, in 
1904, classified and studied our knowledge u^xjn the subject, while the 
clinical papei*s of Brewer and Mayo, read before the American Surgical 
Association in 1907, fixed it as a surgical entity to be considered in dealing 
with lesions of the left iliac region. We now have re(;ords of about thirty 
authentic cases availalilc for study and many more in which the diagnosis 
is probable. The ])athologi(^ lesions arc much more common than the 
case reports in the past would indicate. 

Anatomy and Development of Acquired Diverticula. — The old 
classification of true and false diverticula sliould be abandoned. We now 
know that the so-called false flivcrticula may be j^rovided with all of the 
coats of the intestine, as is the case with the congenital or so-called true 
diverticula. They are not i)rodu(*ed by a protrusion of the mucosa between 
the muscailar coats, as was at one time believed. 

Acquired diverticula are found in the small intestine, api^ndix, colon, 
and especially the sigmoid flexure ami rectum. In number they vary 
from few to hundreds. According to Oordinier and Sampson, acquired 
diverticula were found sixty-four times in 8i:]2 autopsies at the hospital 
of the city of Dresden and nineteen times out of 2600 autopsies at Johns 
Hopkins Hospital. They may arise from any part of the surfa(‘e. In 
the small intestine they arc more often found near the mesenteric^ attach- 
ment, while in the large intestine there is no site of predilection as to the 
circumfercn(*e. They are rarely lai’ger than a walnut and generally are 
about the size of a pea or chestnut. They may be only microscopic in 
size. 

Much study and experimental investigation ui)on c'iidavers and dogs 
has been carried out by Klebs, Heschl, Hanan, Good, (lilumsky, (Iraser, 
Beer and others with the idea of determining the pathogenesis, but with- 
out definite results. It is probable that diverticula arise frequently in 
relation to tlie veins and their sheaths, especially in tlie mesenteric tyj^e. 
While intra-intestinal j)rcssure due to constipation probably has something 
to do with the development of those in the sigmoid, it is also probably 
true that there is some underlying loss of tone in the muscular wall which 
favors both the constipation and diverticula-formation. 

Pathology. — Diverticula of the small inlestine and a|)pcndix seldom 
give rise to (*Iinical symptoms. Almost all of the reported cases have been 
connected with the sigmoid. The atrophic mucous membrane and wall 
of the diverticulum being pressed upon by hard fecal masses become 
ulcerated, and either rupture of the wall ensues or localized inflammation 
develops. These two f)rocesses give ri.se fo t wo distinct clinical pictures. 
Following a perforation we may have a generalized peritonitis or an abscess. 
The latter, if untreated, frequently becomes ckxscly lulherent to the bladder 
and may perforate it. The localized inflammation, on the other hand, 
gives rise to marked connective-tissue growth, sc(;ondary ci(?atricial con- 
traction, and consequent stenosis of the bowel. Hotter and Mayo have 
shown that these stenoses are produced by chronic inflammatory processes 
in the deeper layers of the gut wall and not by cicatricial contraction 
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of the mucosa. The mesentery also is frequently thickened. Thus the 
differentiation from carcinoma is impossible without a microscopic ex- 
amination. To this latter type Wilson (Mayo) suggests that the term 
peridiverticulitis should be applied. 

Etiology. — The majority of the patients are over fifty years of age. 
They are frequently otese and generally give a history of (u)nstipation. 
Hardened feces probably favor the ulceration. 

Symptoms. — I’eridiverticulitis gives rise to all the symptoms of 
stenosis of the sigmoid, associated with pain in the left side, and a mass 
which is tender, liard, and irregular. The patient is frequently anemic 
and has lost weight. Thus we see that the differential diagnosis from 



Fifs. 373. — Hodknpyl’s Spkcimkn ok Multipi-k Acquired Diverticula of the Colon (Sit;- 

MOiD Flexure) (Brewer). 


carcinoma is almost impossible without exploratory incision and micro- 
scopic examination. These cases may be associated with fistulas in- 
volving the bladder or abscesses in the mesentery. 

Diverticulitis associated with rupture may be followed by peritonitis, 
either local or general, and consequently gives the symptoms and signs 
of these conditions. If an abscess forms, it lies in the left inferior quad- 
rant of the abdomen. The involvement of the bladder in these cases 
occurs with sufficient frequency to cause comment. No less than seven 
of the twenty-four cases mentioned by Beer and Mayo had a fistula con- 
necting the gut and bladder. 

Differential Diagnosis. — The diagnosis must be made from car- 
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einoma, actinomycosis, tuberculous peritonitis, chronic sigmoiditis, left- 
sided appendicitis, and, in the female, adnexal disease. Preparation 
should be made for a frozen microscopic! section in any suspected case, 
since in the more cihronic cases the diagnosis may be impossible without it. 

Treatment. — Abscesses should be drained and the opening in the 
bowel closed at the time of operation, if possible. If the bladder is in- 
v'olved, the organs should be separated and closed after the usual methods. 
If the stenosis has given rise to intestinal obstruction, an inguinal colos- 
tomy may be indicated, since owing to the age of the patient extensive 
operation may be contraindicated. It is probable that many of the sup- 
posed carcinomata that have been treated by this method, permitting the 
patient to remain well for years, were really cases of perisigmoiditis. If 
the patient is in good condition, resection of the bowel may be done. 
Out of five cases in which a resection was done by Mayo, three re(?overed. 



Fi(j. 374.---l’KRir)ivi:KTici’MTia (\V. J. Mayo, Wilson, and Oiflin). 
Sketch of diverticulum with inflammatory deposit in siibsorosa. (xi diam.) 


It is probable that as the condition is better understood this mortality 
can be reduced; if not, palliative o|jerations will be indicated, such as an 
inguinal colostomy and closure (;f the distal end. 
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Inflammation of Congenital Diverticula.— As has ab^ady been 
stated, when we speak of congenital diverticula of the intestine we 
generally refer to Meckel's diverticulum. Cahier has recently studied 
the subject and classifies the diverticula of the intestine as follows: 
(1) Diverticulum of Meckel; (2) ancestral diverticula; (3) diverticula 
by inclusion; (4) false diverticula. 

The fourth class has already been discussed. The differentiation of 

the other three types is made by Cahier as follows: 

i. Diverticulum of Meckel. — These are single, placed at the lower 
end of the small intestine, have the four coats of the intestine, are gener- 
ally greater than 2 cm. in length (Ileresco reports one 25 cm. long), may 
have a direct connection with the umbilicus or neighboring zone, or may 
be united indirectly by vascular bands with the mesentery, intestine, or 
umbilicus. When the filum tcrminale which unites it to the umbilicus 
is absent, the remains of it may be found at the end of the cul-de-sac. 

2. Ancestral Diverticula. — These are conical or cylindrical, often 
shaped like the finger of a glove; generally lying on the lower half of the 
small intestine, but sometimes higher, on its free border. The length 
of these diverticula is variable; not less than 2 cm. While generally free, 
they may have a small mesentery or may present acquired adhesions with 
the abdominal wall or other viscera. They may be multiple and they 
have no filum terminale. These are developmental anomalies of an an- 
cestral nature analogous to the apfjendages which one finds in many 
animals, as rabbits, cats, and birds, being produced by a sort of budding 
process like that which gives rise to the cecum and appendix. 

3. The Inclusion Diverticula (Diverticules EnterSeides par 
Inclusion). — These are rare, and are found in the lower end of the ileum. 
They are about the size of an almond or walnut, with a pedicle of moderate 
length, which may be entirely absent. It occupies the free border of the 
intestine and lacks a filum tcrminale. This should be regarded more as 
a subserous cyst, probably related to the vitelline duct, lying in the wall 
of the gut. In Tiedmann's case there was only a small opening into the 
bowel, through which a probe could be passed. These two latter types, 
and others which have been suggested by other authors, cannot as yet 
be considered as fully accepted. For clinical purposes all congenital 
diverticula can be considered under the same heading with Meckel’s. 

Development of Meckel’s Diverticulum. — The malformation known 
as Meckel’s diverticulum was first described by Ruysch. Meckel was first 
to explain its origin from the vitelline duct and call attention to its 
presence as a frequent cause of disease. It is present in from 1 to 2 per 
cent, of all bodies. Richter discusses its development as follows: 

“ With the closing in of the abdominal plates, the connection between 
the vitelline sac and the cavity of the primitive intestine becomes reduced 
to a tubular structure, the vitelline duct, continuous at one end with the 
convexity of the U-shaped primitive gut, at the other with the vitelline 
sac. The structure of the wall of the duct is, of course, identical with that 
of the wall of the primitive intestine. During the further evolutionary 
changes the duct, during the second month, becomes reduced to a mere 
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thread, with finally a complete solution of continuity between vitelline 
sac and gut. No traces of duct are present in the bowel-wall of fetuses 
of four to six months or in the cord by the end of the sixth month. Cell 
groups found in the cord at term, and believed by Ahlfeld to be the vitelline 
remains, are considered allantoic remains by Minot. 

‘‘Accompanying the duct are its vessels, the arteries arising in the 
primitive aorta and passing along the duct to the vesicle, the veins return- 
ing to empty into the mesenteric vein. Retrogressive changes in duct 
and vessels should be synchronous. 

“ The primitive gut is first an intra-abdominal organ. Traction by the 
vitelline duct results in a hernia of the gut into the base of the cord, begin- 
ning at the end of the first month, reaching its maximum toward the end 
of the second month — fifty-third day (Minot) — when, with the giving 
way of the duct, grculual reduction of the hernia and complete closing in of 
the ventral plates take place. During the further development of the 
U-shaped primitive gut the relative growth of the two legs is such that the 
insertion of the duct is in the lower portion of what be(*omes the ileum, 
with, however, so mu(‘h variability in exceptional cases as to be placed 
at almost any part of the small intestine, from the lower end of the duo- 
denum to its cecal end. 

“Deviations from the normal in the evolution of the vitelline duct 
result in malformations that may be grouped in two quite different types 
of congenital malformation: (1) that represented by congenital diver- 
ticula and their remains, congenital bands, etc. ; and (2) that represented 
by congenital hernia into the cord.'' 

Besides the pathologic, processes, such as obstruction due to the filum 
terminate looping about a bowel, etc., and strangulation in a hernial ring 
and intussusception, the diverticulum is subject to inflammation arising 
from various causes within itself, presenting a clinic^al entity to which has 
been given the name of diverticulitis. 

Porter has collected and classified one hundred and eighty-four cases 
in which the diverticulum was the cause of severe intestinal symptoms, 
and the relative proportion of diverticulitis to other conditions is shown 
by the following table: 


Obstruction in a hernia 

Obstruction by band 

Volvulus 

Intussusception 

Patent at umbilicus 

Diverticulitis 

Perforation in typhoid 

Tubercular ulceration 

Prolapse of bowel 

Pelvic tumor 

Rupture of diverticulum causing obstruction from pressure of 
abscess 


21 cases 
101 
8 
20 


5 

17 

5 

2 

2 

1 


1 “ 


Males 100 Females 30 

Average age, twenty-one. 


Historical. — Korte, in 1894, classified the symptoms of diverticulitis. 
At an earlier date, however, Bicha, a surgeon of Turin (1721), noted after 

VOL. IV 13 
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death the presence of the diverticulum in certain cases which had complained 
of colic during life. Duvignand (1786) made the same observation. 
Rayer (1824) recognized at necropsy an inflamed and gangrenous appendix 
on the ileum of a patient who had suffered from gastro-intestinal colic, and 
I)enuc6, in 1851, observed a perforation of the diverticulum produced by 
a cherry-pit. 

Etiology. — Cahier has studied thirty-five cases, and of these, sixteen 
occurred in men of from twenty to fifty-eight years of age, three in youths 
of eighteen years, ten in infants, and six in women from twenty to forty 
years of age. Digestive disorders are often mentioned in the preceding 
history. The perforation of the diverticulum through a typhoid ulcer 
has been reported in at least six cases; that is, one-sixth of the reported 
cases of diverticulitis — a proportion worth noting. In two cases a per- 
foration due to tubercular ulceration was found. We should note also 
that the fixation of the one end by either congenital or acquired adhesions 
favors the production of a torsion which may lead to gangrene of the 
diverticulum or obstruction of the bowel due to inflammation or kinking. 
Watkins, in 1893, reported a gangrenous and |)erforated diverticulum due 
to torsion. It should be noted also that the wide-open mouth with a long 
diverticulum favors the lodgment of feces, giving rise to coproliths, and 
the retention of foreign bodies which may enter. These have been found 
in nine cases — twice apple-seeds, four times cherry-stones, three times 
coproliths. Twice sharp particles like pieces of fish-bone have caused 
perforation and abscess. Holbeck noted ascarides in an abscess and 
lOscher found small intestinal worms in another case. Trauma may also 
be a factor, since we are dealing with an organ which may be filled with 
no outlet at one end, hence favoring rupture on an increase of pressure. 
This danger is accentuated, since it is frequently fixed to tlic umbilicus or 
other structures at one end. 

Pathology. — The morbid anatomy varies with the etiologic factor, 
whether it be a perforation, torsion with gangrene, or other associated con- 
ditions. The organ undergoes the changes incident to like inflammation 
in other parts, and a description of the folliculitis, perifolliculitis, round- 
celled inflammation ending in regression, gangrene, plastic adhesion to 
other organs, or generalized peritonitis is unnecessary. The perforation 
frequently is found on the apex of the diverticulum. In the chronic cases 
adhesions to any organ may be present, but they are frequently found in 
the right iliac fossa. Several cases are reported of strangulation in her- 
nial sac. Richter has reported a unique case in which there was a diver- 
ticulitis in an inguinal hernia without any evidence of strangulation by the 
ring. 

Symptomatology. — An accurate classification of the various types 
is impossible. Clinically, however, we may divide the cases into: (1) 
Fulminating, {a) without previous history, (6) with previous history; 
(2) subacute; (3) chronic. 

The fulminating type comes on suddenly, like any acute abdominal 
crisis, and early it is impossible to diagnosticate it from similar lesions. 
A torsion of the diverticulum gives the history, symptoms, and signs of 
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an acute appendicitis, not located, however, at the proper site. To 
this picture is soon added those of intestinal obstruction, either from 
twisting or kinking of the gut or a paralytic ileus. If a perforation be 
present, we have the pain, tenderness, collapse, and the succeeding signs 
of peritonitis characteristic of that lesion elsewhere. Frequently there is 
a history of previous attacks, as will be discusseti under the chronic 
type. 

The Subacute Type. — At times we meet (*ases in whicli there has been 
a history of a distinct attack such as we have already mentioned. I nstead 
of leading to a generalized peritonitis, however, the pro(;ess may end in a 
localized infection about the diverticulum, presenting either abscess form- 
ation or plastic adhesions. More or less tenderness is present for some 
time, associated with gastro-intestinal symptoms, just as in a subacute 
appendicitis. The abscess ruptures into the intestine or, as in one case 
reported, into the bladder. The adhesions remain either temporarily or 
permanently and may give rise to intestinal obstru(*tion in various ways. 

The Chronic Type. — In about a fourth of the cases re])orted the 
patients had comj)laiiied of previous gastro-intestinal symptoms, often 
constipation and indefinite pains in the right paraumbilical region. This 
picture is made complete by intermittent attacks of acuter pains and 
tenderness corresponding with exacerbations of tlie local inflammation 
and paralytic ileus, or temporary strangulation of the diverticulum. 
The patients of Cahicr, CJaleazzi, Italo Antonetti, Jackson, and llilgen- 
reiner showed two, three, and more such typical exacerbations before 
the final fulminating attack. 

Prognosis. — Owing to the fact that up to the present time no cases 
have been operated upon except in the presence of the acute attack, 
the mortality has been high — eleven out of twenty-tlirec cases died. With 
a better understanding of the conditions and with earlier diagnosis and 
operation, the mortality should be lessened. 

Diagnosis. — The diverticulitis is most often mistaken for appendicitis 
and intestinal obstruction. The differentiation is most difficult. The 
signs which should attract the attention of the surgeon arc: (1) the local- 
ization of the tenderness above and inside of Mcliurney’s point, or even 
in the median line below the umbilicus; (2) rigidity in the same region; 
(3) the presence of blood in the stools, often only found on microscopic 
examination; (4) the existence of an umbilical fistula or other congenital 
malformations. These signs are not at all definite and might easily be 
present in inflammation of an aberrant appendix. Between an intestinal 
obstruction and an inflamed diverticulum the diagnosis is difficult. On 
the one hand, we have the evidences of obstruction most marked; and, on 
the other, those of intra-abdominal inflammation, with the localized 
tenderness, temperature elevation, and rigidity. 

Treatment. — The treatment is that of any severe intra-abdominal 
inflammation, the compli(*ations being dealt with by removal of the di- 
verticulum, the production of a fecal fistula, and the drainage of a localized 
abscess or treatment of a generalized peritonitis as the condition may 
demand. The removal of the diverticulum should be done by the usu^ 
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methods of intestinal suturing. Manchalrie has suggested invaginating 
it, but the danger of a sequential intussusception is much increased by 
this procedure. 


INTESTINAL FISTULA. 

An artificial opening through the skin and the intestines so that the 
intestinal opening cominunciates with or directly joins the skin opening 
may be intentionally produced or be of accidental origin. 

Those produced intentionally, as a rule, are so made that subsequent 
efforts to close them can be carried out with ease and precision. Senn“ 
has classified accidental fistulas as produced by gunshot and stab wounds 
of the abdomen, subcutaneous injuries, ulcerations, strangulations, 
intestinal foreign bodies, malignant tumors, intestinal actinomycosis, 
abscesses, appendicitis, accidental operative injuries, ligatures, sutures, 
and drainage-tubes. 

All of these etiologic factors can result in the formation of these 
fistulas, provided the intestine becomes adherent to the abdominal wall 
by plastic inflammation before a general j)eritonitis takes place with a 
fatal result, and provided also that the requisite openings in bowel wall 
and skin are produced by ulceration or by trauma. 

The morbid anatomy of these lesions is of considerable impor- 
tance from the point of view of treatment. 

At the outset granulations, as a rule, line the tract from the level of 
the skin to the mucous membrane of the bowel, while later, as a rule, 
the two epithelial surfaces may have been rendered continuous by pro- 
liferation of the epithelium in both directions. Moreover, the element 
of obstru(;tion at or below the artificial opening is of great importance. 
If the bowel is drawn up to the abdominal wall sharply and from a con- 
siderable depth, a bend or flexure must occur, making it necessary for 
the fecal current to pass around a sharp corner or spur, favoring the extru- 
sion of gas and fluid by the artificial rather than by the natural passage. 

A so-called spur may be produ<?ed when both afferent and efferent 
limbs of the coil involved are brought up into a wound, and where the 
mesenteric part of the bowel becomes adherent to the peritoneum or 
other structure of the abdominal wall. In this case it is necessary that 
the fecal matter shall first pass out upon the skin. 

A third class of obstructions are those that lie below an artificial anus 
or fistula, and these may, of course, be of any imaginable origin. 

Treatment. — Fistulas of the intestine upon the skin are almost 
always amenable to very simple treatment. Cauterization of the tract, 
whore epithelium has not formed, may be effected by the use of chemicals, 
such as silver nitrate. The actual cautery may be required if epithelium 
has formed. The chances of success are greatest where no epithelium 
lines the tract and where the artificial tube is long and narrow. 

If a mechanical obstruction exists, it is often necessary to relieve the 
impediment to the fees,! circulation. A flexion or spur may be treated 
by the old enterotome of Dupuytren or its modified and improved form 
as given us by Blasius. This instrument has for its purpose the forma- 
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tion of adhesions between parts of the bowels not previously agglutinated, 
but which nevertheless form part of the coil in question ; and, in the second 
place, the destruction of so much of the walls of the bowel as will enable 
the feces to pass by a deeper and more direct route from above downward. 
The uncertainties and dangers of the instrument in application to these 
cases are obvious. 

It is far better under most conditions to resort to a plastic operation 



Fia. 375. — Dupuytren*8 Enterotomib. 


for the closure of the opening. Attempts may be made to close the fistula 
by suturing the intestinal wall without opening the peritoneal cavities. 
TTiesc attempts, however, are as a rule unsuc(*essful, on account of the 
presence of so much infectious matter. The stitches slough out, the 
pressure of intestinal (jontents overcomes the resistance of the weak, 
new connective tissue, and the fistula is re-established. 

Intestinal anastomosis with 
the exclusion of the part in- 
volved may be employed, but 
only in extraordinary cases, 
where simpler, more direct 
methods are applicable. 

Resection of the bowel with 
re-establishment of its contin- 
uity after opening the free 
peritoneal cavity must in fu- 
ture be limited to very excep- 
tional cases. 

We agree with Senn that 
the method suggested by him 
will obviate the necessity of 
resorting to these graver pro- 
cedures except in the most ex- 
traordinary cases. 

The procedure of preliminary transverse suturing can readily be 
understood from a reference to the illustrations. Only so much of the 
edge of the bowel opening is loosened as will permit the operator to apply 
a strong layer of transverse sutures in such a manner that the contents 
of the bowel may not flood the field of operations. The abdominal 
cavity may then be opened after careful cleansing, the bow’el thoroughly 




Fio. 376. — Treatment of Artificial Anus ry Du- 
puytrkn’h Clamp (after KMmarch). 

a. Enterotome applied; 6, the npiir in Hection; c, 
bowel after removal of spur. 
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detached from the abdominal wall, and the additional sutures buried 1)y 
successive layers of Lembert stitches. Should it be difficult to obtain 
good surfaces of peritoneum with which to cover the line of sutures, it 
would be admissible to use a part of the omentum or portions of the 
parietal peritoneum, depending upon the location of the fistula. 

INTESTINAL CYSTS. 

Among the rarer intestinal tumefactions are the intestinal cysts. 
They are for the most part congenital in the small intestine, while in the 



Fig. 377. — Intestinal Cyst (Gfeller). 



Fio. 378. — ^Longitudinal Section of Intestinal Cyst (Schematic) (Gfeller). 
c, Lumen of cyst; d, lumen of intestine: s, serosa; Im, longitudinal muscular layer; (jm, circular 
muscular layer; tm, inner muscular layer; e, epithelial coat of cyst; m, intestinal mucosa. 


large intestine, as a rule, they are acquired following an inflammatory 
process in the mucosa, as, for example, in dysentery. 

Gfeller has given especial attention to the congenital cysts, which 
in the majority of cases take origin in persistent relics of the irregularly 
obliterated ductus omphalomesentericus, whether this be by the separa- 
tion of a part of the intestinal tube anlage or by germinal displacement. 
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Corresponding to this varied anatomic origin it is easy to see that the 
walls and contents of these cysts may vary within wide limits. We may 
have all the appearance of a dermoid, on the one hand, or, on the other 
hand, simply thin-walled mucus-containing sacs. 

Tlie diagnosis was not made in any of the observed and recorded 
cases, since these cysts do not present an}^ characrteristic clinical symptoms. 
Nevertheless it is tme that irregularly recurring attacks of partial intes- 
tinal occlusions are known sometimes to liave occurred, and these may 
suggest such a congenital anomaly as that in question. 

'Fhe prognosis is not unfavorable except where the continuity of the 
bowel is impaired. 

Treatment. — The treatment can only be by removal. A subserous 
cyst, of course, could be enucleated. If the (*yst is intramuscular, as 
was the case in the instance observed l)y Gfeller, an enucleation may 
still be practised, though great care must be taken to apply Lembert 
sutures appropriately. 


ADENOMATA^ 

Polypoid adenomata in tlie intestinal tracft are relatively rare. They 
occur, however, in groups at any |X)int from the stomach to the lowest 
limits of the bowels. 

The clinical phenomena to which they give rise are variable, 
depending upon tlic si/e of the adenoma and the point of its location. 
In many cases no symptoms are present. In the small intestine even 
large adenomata may give rise to no signs owing to the thinness of the 
intestinal contents. 

Severe hemorrhages may occur, however, and where sufficient size 
has been attained partial stenosis may take place. It is also well known 
that intestinal polypi may favor intussusception. In some instances 
a tumor may be found upon palpation, showing an extraoniinary mo- 
bility. In the large intestine it may be possible to palpate the tumor 
directly by the introduction of the finger into the intestine. Multiple 
polypi may be thought of when there is continuous discharge of blood 
and mucus without the ordinary causes for such a disdiarge being avail- 
able for its explanation. The disease is very chronic. 

Ihe prognosis is variable according to the nature of the case. 
General rules cannot be given. The best prognosis is given by those 
cases in which the polypus is solitarj^ especially if operative treatment 
can’be adopted. The only satisfactory treatment is by excision. 

ruptuj^ aND contusion of the intestines. 

Pathogenesis. — The study of the pathogenesis of rupture of the 
intestine is of great importance from a diagnostic standpoint. Before 
1875 surgeons held that when traumatism occurred increased intra- 
intestinal pressure was the most frequent cause of rupture, but in that 
year Von Longuet showed by experiments that the crushing of the bowel 
at the moment of the shock was the most common factor. 
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Moty has suggested three forms of rupture: (1) the crushing {Scrase-^ 
merit), (2) the tearing (d^chimre), (3) the bursting {^clatemerU). The 
classification is most satisfactory. The largest number of cases fall under 
the first heading. The patient gives a history of having received a sudden 
blow in the abdomen. It is not necessary that the blow should be very 
severe, since all kinds of bodies have been known to inflict the injury, from 
the blow of a fist to more severe injuries. The injury may also be received 
by the patient moving against a fixed body. Voswinckers cases received 
their injuries as follows: run over, two; horse kick, two; struck by tongue 
of wagon, four; caught between two wagons, two; fall, three; struck 
against corner, one. Ten times the patient was struck by the object and 
four times the patient was the moving body. 

There is a difference of opinion tetween civil and military surgeons 
as to the fi-equency of rupture following horse kicks. Moty, Cahier, and 
Peck maintain that only about one-seventh of the patients kicked suffer 
from rupture, while surgeons in civil life find the proportion much higher, 
due doubtless to the fact that only those suffering severely consult the 
surgeon, while in the army every injury is recorded. An injury which 
is very constantly followed by nipture is that produced by boards thrown 
violently against the abdomen while being cut in saw-mills. 

In Lund's nineteen cases the most frequent causes were, in order of 
frequency: (1) blows on abdomen by some thrown body; (2) blows on 
hernia; (3) horse kick; (4) falls. 

The essential relation in the crushing type of injury is that the bowel 
is caught between the moving body, e. </., hoof of the horse, and a fixed 
portion of the body, c. the spinal column. It follows, then, that the 
blow must be sudden, so that the intestines will lack the protection which 
would* normally be provided by the rigid alxlominal wall. F]i(;hel has 
demonstrated this fact by a series of experiments on dogs. In the first 
series, after having anesthetized the dog, he made the muscles rigid by 
extending the legs and was not able to produce a rupture by striking the 
dog on the abdomen. In the second series he overfed the dogs for two 
days and carried out the experiments under the same conditions as above, 
again with negative results. In the third series the hind legs were loosened 
so the abdominal wall was relaxed and rupture was frequently produced. 
It has been shown repeatedly that lean people with the intestines distended 
by food are more liable to rupture than others. 

The part of the abdomen struck and the direction of the blow are also 
of considerable importance in making a diagnosis as to whether or not a 
gut is ruptured. Most surgeons believe that the region just below the 
umbilicus is the most dangerous zone. Moty, however, maintained that 
an area of about one-seventh of the anterior abdominal wall on a level 
with and just above the umbilicus was the zone of greatest danger. In 
this he is supported by Cahier, who has also studied the effect of the 
direction of the blow. A blow going directly back or one going obliquely 
from without, inward and downward, will crush the intestine between 
the moving body and the vertebral column, while one striking the median 
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line going down and out would be likely to injure the colon, but not the 
small intestine. 

The second manner of injury is that in which the gut is torn from the 
fixed point. This occurs in patients who fall, not striking the abdomen 
but some other part of the body. The descent of the body as a whole is 
stopped, but the intestines continue to fall and are thus torn loose. Three 
factors are probably necessary for this injury: first, the abdominal walls 
must be relaxed; second, the gut must be loaded with heavy contents; 
third, the mesenteric attachment must be longer than its point of fixation. 
E. J. Senn reports such a case in a patient who slipped while walking and 
fell on his buttocks. Again, this injury may occur in falls or blows 
in which the abdomen is struck in an oblique direction; the glancing blow 
catching the intestine, tears it off at a fixed point. These points are most 
commonly at the beginning of the jejunum, the end of the ileum, and the 
sigmoid flexure at its junction with the colon. 

The manner of rupture in the third class of cases where the lesion 
arises as a result of bursting from intra-abdominal pressure is not fully 
understood. Wliy we should have one part of an intestinal wall ruptured 
when there is the same force exerted on every side is hard to explain. It 
has been suggested (Petry, Sauerbruch) that it may occur as a result of 
closure of one or both ends of a loop, as by kinking, adhesions, tumor 
growth, or even the pressure of the moving body closing both ends when the 
legs of the loop lie side by side. The striking body then closes the other 
end and suddenly increases the tension in this loop. Again, it is suggested 
that the overdistended loop, holding the mesentery taut, is suddenly 
struck by the moving body in a centrifugal direction, thus tearing the 
loop away from its mesentery. Bunge suggests that the rupture occura 
at the site of hernial rings and weak spots in the abdominal wall, as 
internal hernial rings, inguinal hernia, oi)enings through the diaphragm, the 
rectal opening in the pelvis between the levator ani muscles, between the 
ileo-coccygeus and pubo-coccygeus (Liicker), between the ileo-coccygeus 
and coccygeus (Waldeyer). At these sites, the su|)port of the wall lieing 
absent, all the intra-abdominal force would be exerted. There may be 
diverticula or ulceration in the wall of the gut favoring rupture. 

Pathology. —Jalaguier, basing his claims on three hundred and forty- 
five cases, states that injury to the bowel occurs in one-eleventh of all 
cases of abdominal injury. Since the most frequent cause of rupture is 
that in which the gut is caught between the moving body and the spinal 
column, it follows that the ileum should be the part most often injured. 
In Lund^s nineteen cases, eighteen were in the small intestine and one in 
the large; Voswinckel, fourteen cases — one in stomach, two duodenum, 
ten small intestine, and one in the large intestine; Chavasse, one hundred 
and forty cases — ileum and jejunum one hundred and six cases, duodenum 
seven, large intestine nineteen, large and small intestine seven, rectum 
one. In Curtis' collection of one hundred and thirteen cases, only four 
had injury to large bowel. We thus see that the large intestine is seldom 
injured. The infrequency of injury to the duodenum is also noteworthy. 
When tears occur here, they may be retroperitoneal, however, and be 
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discovered only at post-mortem. As hfis been mentioned, rupture from 
teariniu: most often 000111*8 at the duodenojejunal junction. It is here that 
we find the ciuses of complete severance of the intestinal tube. Frequentl}^ 
in addition to this, the mesentery is torn from the gut, so that the tube 
may be found free from any attachment for several inches. This same 
condition occurs to a less degree at the ileocecal and sigmoidorectal 
junctions. In the crushing injuries the wound may be small or large, 
is frequently irregular, but may be a straight wound, while in the bui*sting 
type the wound is generally round, as would be expected. The mucous 
membrane rolls out so as to nearly close the opening in the smaller wounds. 
This ]:)artial closure is aided by the contraction of the circular fibers of the 
gut above and below the wound, so that while the mechanical protection is 
not so great as in gunshot and stab wounds, it is often remarkable how 
little feces may escape even in severe injuries. 

ilultiplc injuries are reported, but they are not frequent. In cases of 
injury from kick of a horse, the double injury has been attributed to the 
projections on the horse's shoe. Again, it has been claimed that one of the 
injui’ies occurred fi*om bursting due to closure of both ends of the loop and 
pressure, and that the other is due to crushing. Yet another exf)lanation 
is that two loops were caught at the same time, either parallel or super- 
imposetl. 

Contusion of the bowel wall may occur without a rupture or we may 
have a sej)aration of one or more coats. In the case of contusion there may 
be a considerable accumulation of blood beneath the mucosa, giving rise 
to hemorrhage into the bowel and at times to an extensive slough of 
mucous membrane. It is said that there is never a severe hemorrhage into 
the bqwel in case of com[)letc rupture, and this seems reasonable. There 
may be only a slight ecchyrnosis. Jobert reports ii case in which there 
were ecchymotic areas on the bowel and a rupture of the longitudinal 
fibei*s. Poland reports two similar cjises. Owing to these contusions 
as well as injuries to the mesentery, perforation may occur at a later date. 
Bryant has reported two cases of delayed perforation, one on the fifth 
day and another on the nineteenth day. Cases are reported in which 
peritonitis has developed where there was no demonstrable complete 
perforation. Courtois and Destre/ operated upon a patient thirty-eight 
liours after injury and found a peritonitis with only a tear in the serosa 
of tlic large intestine. I^etry has rcporferl a similar case in a four-year- 
old child who was run over by a wagon. 

When the mesentery is injured, it is more likely to lead to extensive 
gangrene than to single perforation. Rupture and tearing of the mesentery 
is a serious injury. There may be hemorrhage between the leaves or 
extensive tears. Neumann has studied the question and classifies the 
tears under two heads — ( 1 ) team parallel to the gut, ( 2 ) tears perpen- 
dicular to the gut. The first type, which is naturally most dangerous, 
occui-s most often with complete rupture of the gut at the duodenojejunal 
junction, but may occur at any point. It is more likely to occur when 
the distended gut has made the mesentery taut. The moving body 
strikes the mesentery at its junction with the bowel and either tears it 
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off or cuts it between the moving body and spinal column. Gangrene 
of the bowel nearly always ensues and extensive resection should be done. 

The intestinal arteries injured in lacerations of tlie mesentery are 
the superior and inferior mesenteric or their branches. 

The disposition of the brandies of the superior mesenteric is interesting. 
These branches number from twelve to twenty, are long above, shorter 
below. They liifurc^ate so* as to form two or three concentric arcades 
wdiich approach little hy little the border of the intestine. The last of 
these arcades furnishes the vessels cif the intestines. The hist brandies 
are true terminal arteries. From this anatomic study we note that a 
w’ound of the secondary lirandi of the superior mesenteric far from the 
intestine does not, owing to the richness of the anastomosis, cause gangrene 
of the intestine, Imt if the branches are cut or injured near the intestines, 
gangrene will follow. 

Labastic has studied the question by exj)eriments on dogs. His re- 
sults were as follows: Section of tlie superior mesenteric artery- gangrene 
of a long portion of the small intestine. Section S cm. along the liorder 
of the mcsentciy in such a way that all tlie recti vessels are divided dose 
to the intestine — gangrene of the intestine for 4 cm. Incision of the 
mesentery 5 cm. fi*om the mesenteric border of the intestine— jilaque of 
superficial gangrene of the intestine. Incision 8 cm. from the mesenteric 
border of the intestine — intestine is not involved. 

The closer these lesions are to the intestine, the more serious arc their 
consequences. Besides the generalized and local peritonitis whidi may 
follow rupture, SdilofTcr has drawn attention to the firesence of sequential 
stenosis due cither to adhesions or to scar formation in t he intestinal wall. 

Associated with injury of the intestines we frequently find injuries of 
other organs. In Flint’s twenty-one cases 4r) j)cr cent, had injuries to 
other organs; this percentage is higher than is usually found, however. 
Villemin has reported a case with hemorrhage into the rectus in front and 
the psoas behind. Voswmckel reports a case which developed a lymph 
fistula. 

Symptoms and Diagnosis.— The symptoms of rui)ture of the gut 
are those of any severe abdominal injury. The diagnosis will always be 
in doubt, and must depend on the varialile factors of the surgeon ^s judg- 
ment and experience supplemented by exploratory laparotomy in every 
suspected case. The diagnosis will depend largely upon the following: 
(1) history, (2) shock, (3) abdominal jiain, (4) abdominal rigidity, (5) 
nausea and vomiting, (6) pulse, (7) signs of developing peritonitis, (8) 
exploratory laparotomy. 

What will be said concerning these signs and symptoms can be only 
relative, since any of them may fail, and its absence should not deter us in 
making a diagnosis. 

History. — ^The patient gives a history of a severe blow upon the abdo- 
men coming so suddenly that the abdominal muscles have not had time 
to contract. The blow has probably been received in the dangerous 
zone'^ — the mid-line above or below the umbilicus. While the patient 
may not have complained of great pain and shock immediately following 
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the injury, the history will probably be such a one. Kicks by horses and 
blows by the ends of boards should be looked on as especially dangerous. 

Shock. — Shock is frequently severe, so that the question of intra- 
abdominal hemorrhage will come into consideration. The running pulse, 
semi-dilated pupil, cold extremities, subnormal temperature, clammy skin, 
the anxious look, irregular and gasping breathing, all suggest the presence 
of some severe lesion. Douboujadoux has described a peculiar coloring 
of the face at the nasolabial fold. On the other hand, patients with severe 
intestinal injuries have frequently gone about with little discomfort and 
no evidence of shock. The shock soon subsides and gradually passes over 
into the symptoms and signs of peritonitis. It is exceptional for the 
patient to become unconscious. 

Abdominal Pain. — ^The pain is frequently severe, and while it is 
generalized it is almost always most marked at the site of the injury. 
Especially is it sensitive to pressure. There is the thoracic breathing 
present in severe abdominal trauma and inflammation. The patient lies 
upon the back with the legs drawn up. Tenderness may be noticed by 
rectal examination. 

Abdominal Rigidity. — This is the most marked and characteristic 
symptom, and with tenderness is most commonly present. The wall 
may be retracted, but over the site of the injury there is a board-like 
rigidity. If the inj\iry is on one side, the difference between this side 
and the uninjured side presents almost a pathognomonic sign. The recti 
often stand out, strongly contracted. As peritonitis develops the 
retracted abdomen is replaced by distention. 

Nausea and Vomiting. — Voswinckel says that vomiting is present 
in nearly every case. Other authors place the percentage at 50. This, 
however, included the later hours. A few at least vomit at once on receipt 
of the injury. Lexer places especial stress upon the vomiting of bile. 
This latter, however, is not supported by others, except when peritonitis 
is present. Nausea at least is almost always present early. 

Pulse. — ^The pulse is early that of shock and later of peritonitis. The 
pulse frequently is found to have a rapidity out of proportion to the shock 
apparently present. 

Signs of Developing Peritonitis. — ^Patients should have been oper- 
ated upon without waiting for these signs. If they have not, however, 
it is noted that the patient recovers from the shock. The c^heek becomes 
flushed, the eyes sink, the restless rolling of the eyes and constant moving 
in bed are very conspicuous, the expression is anxious, the temperature 
begins to rise, the board-like rigidity of the abdominal wall gives way to 
distention by gas in the intestines, vomiting begins, soon becoming bile- 
stained and then fecal, the pulse rises and the tension increases, hiccup 
may develop. There may be a localized dullness at the site of the injury, 
where there may be an abscess or matting together of the intestines. The 
obliteration of the Uver dullness by free gas is not now regarded as of as 
much importance as was once attributed to it. Brentano speaks of two 
cases in which a retroperitoneal hemorrhage gave all the symptoms of a 
peritonitis. 
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Exploratory Laparotomy. — An exploratory incision should be made 
in every suspected case when the proper facilities for operation are present. 
The test of the blood-pressure is of only relative importance, and the same 
may be said of the leukocyte count. The white blood-cells may or 
may not be increased, and the loss of blood is seldom sufficient in amount 
to cause any appreciable difference in the number of red blood-cells. If 
a stool is secured, microscopic blood may be demonstrated. Its absence, 
however, should not influence the diagnosis. 

Prognosis. — ^The prognosis is not so good as in stab and gunshot 
wounds, owing to the large size of the wound, which is more likely to 
permit the escape of fecal contents, and also owing to the fact that the 
operative interference is not so prompt. 

Petry collected one hundred and sixty ctises treated expectantly with 
a mortality of 93 per cent. In one case the wound was closed by omentum 
and in ten there was local abscess formation. Of forty-two cases collected 
by the same author operated upon in the first day, fourteen recovered 
and eighteen died— 66 per cent. Tawastst jerna collected one hundred 
and twenty-five cases with a mortality of 67.2 per cent. These statistics 
are hardly borne out by the complete statistics of individual authois, 
since fatal cases are not so frequently reported. Newmann operated upon 
twenty-one cases, one recovered; Thommen, ten cases, two recovered; 
Schmitt, eight cases, one recovered; Prehrn, seven cases, one recovered; 
Mauclaire, five cases, one recovered; Wolfler, fifteen cases, thirteen 
operated upon, three lived. The time of operation is noted as follows: 
five in first twelve hours, two lived; four in twenty-four to thirty hours, 
two lived; four later, one lived. Thommen^s cases were classified iis 
follows: three operated upon in first five hours, onei recovered; two in 
five to twenty hours, one recovered; two in twenty to thirty hours, none 
recovered; three in thirty to sixty-five hours, none recovered. Siegel 
collected three hundrc<l and seventy-six cases with the following prog- 
nosis as to hours: In first four hours, mortality 15.2 per cent.; in five to 
eight hours, 44 per cent.; in nine to twelve hours, 63.6 per cent.; later, 
70 per cent. We thus see how grave is the prognosis and how imperative 
it is to have an exploratory operation at once in suspected cases. 

Treatment.- At least one of the earlie.st operations for rupture of 
the gut was performed in 1883 by Jlouilly. To Moty, however, is probably 
due the credit of the first recovery following intervention, in 1889. 

It being decided that operation is indicated, it should be performed 
as expeditiously as possible. No time should be lost by unnecessary delay. 
If shock is present, it should be vigorously combated by stimulants, trans- 
fusion, or enemas of normal salt. Crile's shock jacket may be applied. 
All scrubbing of the patient should have been done, he should be placed on 
the operating table and everything be ready before the anesthesia is begun. 
As little should be given as possible. Ether will probably be preferred, 
and should be preceded by nitrous oxid or some of the adjuvants to rapid 
anesthesia. The site of the in^jision should be as near the point of tender- 
ness and bruising as is possible and yet remain near enough to the median 
line to permit of careful examination of the entire gut. The abdominal 
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opening should be large enough to allow the operator to work quickly 
and accurately. If the rupture is not seen at once, some fixed point is 
chosen, as, for instance, the ileocecal or jejunoduodenal junction, or 
a strip of gauze may be tied about the gut at the first loop picked up, and 
then the bowel should be carefully examined throughout its extent. The 
condition of the mesentery should also be noted. If the ruptured gut 
is found at once, it should be cared for first and then the gut examined. 
The rupture should be closed by transverse suture, so as not to impair 
the lumen of the bowel. The closure should be by the usual methods; 
most operators believe that a strip of gauze should be carried down 
to the site of operation for subsequent drainage. In case the patient 
is in serious condition it may be wiser to make a fecal fistula by drawing 
the ruptured gut up into the wound. If adhesions have begun to form, 
it is questionable whether these should be further broken up, after finding 
the perforation, since then not only the limiting wall, but also the abraded 
surface left offer a most favorable atrium for the rapid entrance of germs 
and toxins. It is probable that the wisest procedure is to close the 
ruptures found etisily, and get the patient back to bed at once. It also 
follows that in such cases the abdominal cavity should not be irrigated. 
Where adhesions have not formed on account of the early operation, 
more careful search can be made. If the peritonitis is general without 
adhesions, the intestines should he searched quickly and carefully. 
Whether the abdominal cavity should be flushed out or only drained is 
still undecided. Andrews inserts tubes down to the various peritoneal 
pockets and has a constant stream of normal salt solution running in and 
flushing out the abdomen while he is operating. Other surgeons believe 
that the less the cavity is disturbed the better, and insert gauze strips 
into the various pockets. It is not our purpose, however, to discuss 
here the various questions as to peritonitis. If an abscess has formed 
and the patient is in a serious condition, the wiser procedure is to drain 
the abscess and at a later date close the fecal fistula if it persists. 

If a seriously contused area is found, the wall can be rolled in. If the 
mesentery is injured, careful examination should be made of the vascular 
anastomosis, and if there is any question as to the destriujtion of the 
blood-supply the bowel should be resected. This should bo emphasized, 
since the mortality in these cases has been high. This will frequently 
be found necessary where the tear is near the gut, as has already been 
pointed out. 

Search should be made for injury of other viscera. 


DUODENAL ULCER. 

Ulcers of the duodenum may be of the so-called “peptic^' variety, 
since the digestive juices of the stomach may still be active there. Fur- 
ther down tlie intestine the admixture with the other fluids of the part 
neutralizes the action of the gastric juice. 

Perforation is a frequent complication of ulcer of the duodenum 
and is apt to be the first manifestation of the disease, which often remains 
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latent, according to Cumston “ Collin found that perforation took 
place in 181 cases out of 262; in other words, in 69 per cent., but this may 
be larger than the actual percentage, since many cases of ulcer are only 
diagnosticated at the autopsy. In a large number of records the ratio of 
one female to five males is maintained, the disease being most frequent 
between the ages of thirty and forty. The usual seat of the disease is the 
first portion of the duodenum, near the pylorus. I^ss of tissue in perfor- 
ation is usually discovered on the anterior aspect of the organ, because 
the lesion occupies the most movable portion of the duodenum, w’hich is 
more completely covered by peritoneum. Alloncle found that perforation 
occurred on the anterior wall in 60 per cent, of all cases examined, and 
Collin came to practically the same conclusion, namely, in 59.6 per cent, 
of cases. Therefore, when dealing with a case of perforating peritonitis 
of a probable gastroduodenal origin, the anterior aspect of the duodenum, 
and especially its first portion, should be the first portion explored. There 
is no definite symptomatology. 

When perforation occurs, the most noteworthy point is the sudden- 
ness of onset. The diagnosis is difficult, and there is but one treatment, 
laparotomy. It is always well to let the initial sho(*k pass by and allow 
the patient to gain some strength before opening the abdomen. From 
three to four hours is usually sufficient for this to take place. In order 
to expose the perforata! duodenum the best incision would naturally 
be one made parallel to the linea alba, about 5 cm. or a little more to the 
right, commencing at the eighth costal cartilage and made as long as 
requisite for the case. When the perforation is easily accessible, one has 
at his disposal, as in gastric; ulcer, three technical possibilities: namely, 
suture of the perforation with or without resection of the ulcer; intestinal 
anastomosis, with or without suture of the bowel or resection; and, 
thirdly, enterostomy, or fixation of the borders of the ulcer to the ab- 
dominal wound. The first procalure should be employal when possible, 
while the other two are to be reser\"ed for those cases where the changes 
in the tissues are so extensive that it is not possible to suture. Enter- 
ostomy is resortal to in those cases where the patient’s condition obliges 
one to act with speed. If the perforation is difficult to reach, so that no 
sutures can be usal, all that can be done is to wall off the parts and resort 
to large drainage-tubes and gauze packing. If the general peritoneal 
cavity has become involved, it should be drainai. 

There has been an increasing number of individual cases published 
since 1901, when Moynihan collected 51 cases operatal upon. M. S. 
Smith^ reconls 14 cases of acute perforated ulcer of the duodenum, 12 
males and 2 females, the average age being forty years. Three were not 
operated upon. One was in such collapse that an operation was con- 
sidered out of the question. The patient died within thirteen hours of 
the perforation. One was brought into the hospital in a moribund condi- 
tion five days after perforation and died while preparations w'ere being 
made for operation. In one case the condition was found post-mortem. 
Eleven were operated upon, with five recoveries and six deaths. Of 
those that died, one went into collapse under the anesthetic, so that the 
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closure of the ulcer had to be abandoned; and the patient died within a 
few minutes. In another case the perforation was not found at the 
operation. 

Perforated duodenal ulcers may be best divided into three classes: 

1. Acute perforation of the peritoneum-covered surface of the duo- 
denum with profuse escape of intestinal contents rapidly flooding the 
whole peritoneal cavity. Cases of this class result in general septic 
peritonitis. 

2. Acute perforation of the peritoneum-covered surface of the duo- 
denum with moderate escape of intestinal contents filling up a part only 
of the peritoneal cavity — a part of large extent, but with certain definite 
and constant boundaries. Those of this class result in one of two ways: 
A localized but extensive abscess may form, or, secondly and more fre- 
quently, the fluid, after remaining for a time within its original bounds, 
is increased in amount by further escape and invades the peritoneal cavity 
far and wide, giving rise to general septic; peritonitis. 

3. Chronic perforation of the non-peritoneum-covcred surface of the 
duodenum or of a part of its peritoneum-covered surface which has 
become adherent to surrounding structures. Cases coming under this 
heading result in a localized abscess, chronic peritonitis with adhesions, 
or rarely a duodenal fistula. 

No sharp line can be drawn between the two latter varieties; the 
second is more common than the first. There is in the majority of cases 
an interval during which the extravasated contents, although no adhe- 
sions have formed, are limited to a particular region of the abdominal 
cavity. The evidence that may be adduced in favor of this statement 
may be studied under three headings: (1) Experimental; (2) results of 
operation; and (3) situation of abscesses. 

Experimental evidence: With a view to investigate the course taken 
by fluid from a perforated duodenal ulcer Smith has carried out a series 
of experiments on the dead body. The pathologic condition was repro- 
duced by passing an esophageal tube into the stomach from the mouth 
and attaching to it a glass tube which passed through the pylorus and 
was brought out of a hole in the duodenum in the usual site of perforation. 
The end of this tube was then tied in flush with the duodenal surface. 
It was possible to do this without disturbing the anatomic condition of 
the part. The incision in the abdominal wall made for the purpose of 
these manipulations was then closed. By means of a funnel attached 
to the esophageal tube fluid was poured down the tube and made its exit 
into the peritoneal cavity at the site of the artificially perforated duodenal 
ulcer. The fluid used was water with zinc oxid suspended in it by means 
of tragacanth emulsion. In every instance the fluid ran downward in the 
direction of the right kidney pouch and collected in a space bounded: 
in front, by the under surface of the right lobe of the liver and the hepatic 
flexure of the colon; behind, by the anterior peritoneum-covered surface 
of the right kidney and the posterior abdominal wall; and inside, by the 
duodenum itself and the foramen of Winslow. In an upward direction 
this pouch spread behind the liver, between that viscus and the diaphragm, 
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but here its progress was blocked by the inferior layer of the coronary 
ligament. Away from the middle line, however, it stretched uninterrupt- 
edly to the right of the lateral hepatic ligament to the upper surface of 
the liver as far as the reflection of the falciform ligament. Downward 
this space was limited in part by the reflection of peritoneum from the 
hepatic flexure of the colon on the face of the kidney and the second part of 
the duodenum. When fluid had filled up the right kidney pouch, it always 
followed certain definite paths. It did not pass through the foramen of 
Winslow into the lesser sac of peritoneum. It had little tendency to find 
its way beneath the diaphragm. It always descended along the outer side 
of the ascending colon as far as the brim of the pelvis. The level of the 
fluid rose until it reached the level of the pelvic brim. It then overflowed 
into the pelvis. It must be remembered that this collecting body of fluid is 
dammed up on the inner side by the ascending colon. If this has no mesen- 
tery, the colon may be so bound down into the loin that the level of the 
fluid reaches above the summit of the ascending colon “ dam’* before it rises 
above the level of the brim of the pelvis. In this case the fluid will first 
leave the right kidney pouch by crossing the ascending colon, usually a few 
inches below the hepatic flexure. Even if the fluid takes this course it 
still tends to flow to the region of the appendix, guided thither by the obli- 
quity of the mesentery downward and to the right and by the slope of the 
abdominal wall away from the middle line. It does not directly invade 
the left half of the abdomen, but crosses the termination of the ileum and 
reaches the right side of the pelvis practically at the same spot as before. 

There still remains the point as to what guides the fluid toward the 
right iliac fossa in the first instance. This experimental evidence is 
confirmed by the results of operation, whi(h liave shown not infrequently 
the extravasated fluid limited to the right renal pouch and extending 
down as far as the outer side of the cecum, without overflowing into the 
pelvis. Conditions found at operation on Case 14 are of interest. Tlicre 
was a collection of fluid and pus bounded on the outer side by the cecum, 
limited internally by coils of small intestine, and in front by the great 
omentum, which was loosely attached to the cecum and intestine by 
recent lymph. The space tlms bounded was continuous over the termina- 
tion of the ileum with the cavity of the pelvis, whi(rh also contained fluid 
and pus. In an upward direction there was a well-defined track of sup- 
puration crossing the as(*ending colon just below the hepatic^ flexure and 
leading to an acjcumulation of several ounces in the right kidney pouch. 
The anterior surface of the first part of the duodenum was found per- 
forated and there were no surrounding adhesions whatever, but the course 
of the escaped fluid had evidently followed exactly the course described 
under experimental evidence.'' 

In all cases recorded in which abscesses had formed as a result of 
acute perforated duodenal ulcer, the walls of the abscess cavity have 
been formed by the structures mentioned above as limiting the right 
renal pouch. This collecting of the fluid in the right kidney pouch indi- 
cates what Smith thinks to be an important point in the treatment. 

Mayo*® has published a series of fifty cases of duodenal ulcer. He 
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states that in his opinion the causation and continuation of duodenal 
ulcers depend upon the irritating secretions of the stomach, and that these 
must be divert^ by gastro-enterostomy. 

Of his group of perforation cases, six were instancies of acute perfora- 
tion. In all but one the perforation was a compliciation of chronic ulcer 
with a history of four to twenty-one years^ standing. One patient died 
from inanition from prolonged leakage, although a gastro-enterostomy 
was done at the same time. One patient died from pneumonia on the 
tenth day. The other cases recovered. 

Hemorrhage occurred in one case with death. At the operation the 
ulcer was easily recognizetl, and was excdserl, the pylorus at the same time 
being enlarged. Death occurral from pneumonia on the fifth day. 



Fio. 379. — Two Intkstinal Pkrkorationh in Typhoid Fevkr (Museum «)f the I’ciiiKsylvania 

Ho.«ipi(al). 

A third aiiiall perforation exiatcfl just above the large one. Resection of the bow'el W'ould 
have been the only possible mode of treating the large perforation, as lateral closure would have 
pro<luced great stenosis. Observe the numerous areas of thinning of the w’all of the bowel from 
ulceration (Keen). 


Gastric complications occurred in twenty-eight cases. One death 
occurred from tlie prolapse of a long transverse colon over the loop of 
jejunum used for gastro-enterostomy. 

Complications with disease of the gall-bladder and liver were noted 
eleven times. No deaths occurred from operation. 

The remaining thirteen cases, in which there were no symptoms 
calling for operation on the stomach or the gall-bladder, showed no deaths. 

Perforation in Typhoid Fever.— The frequency with which 
perforation occurs in typhoid fever is illustrated by the recent 
statistics collected by J. A. Scott. He estimates that about one-third 
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of the deaths in this disease occur from perforation. In 3006 cases the 
general mortality was 8.05 per cent., while the mortality from perforation 
among these cases was 2.58 per cent. Of sixty cases operated upon, 
thirteen recovered. 

The diagnosis rests upon the occurrence of sudden pain followed by 
tenderness and rigidity. The presence or absence of liver dullness and 
the leukocyte count are wnsidered of no value by Scott, while a certain 
proportion of the cases will not exhibit pain or rigidity. To be excluded 
are pneumonia and pleurisy, urinary retention, thrombosis of the iliac 
or femoral vein, and peritonitis. 



Fio. 380. Intkbtinal Pkkfor.ation in Typhoii* Fkver (MuHeurn of the PennHylvnnia lIoHpital). 
Observe the thinned wall around the perforation (Keen). 


'Die most (jommon time for perforation to occur is IxHwccn the four- 
teenth and twenty-first days. It is most (u>inmon in the cases of moderate 
or severe type. Almost all the {x^rforations occur within 12 inches of 
the ileocecal valve, although the appendix and cohin are not infrequently 
the site of the lesion. 

The diagnosis having been made, operation must be perforrnetl im- 
mediately. Closure of the perforation and drainage constitute the 
surgical requirements. 

Perforating Typhoid Ulcer. —Greaves® reports three cases of 
typhoid ulcer with perforation which he operated on, two of which re- 
covered, one dying of bronchopneumonia. He objects to glass drains 
in the lower part of the abdomen: (1) The “drain” is acting under the 
mechanical disadvantage of the patient lying upon his back, forcing all 
the fluid to pass uphill. (2) Whereas perfect rest is greatly to be desired 
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in any case of general peritonitis, but especially in typhoid fever, the 
presence of the drainage-tube adds to the diffi(;ulties of nursing, and must 
be constantly emptied by a suction syringe. (3) The drainage-tube 
provides an open path for the intrusion of germs from without. (4) 
llie drainage-tube, if flexible, is easily occluded, and so rendered useless; 
if rigid, it may by its pressure injure the intestine or bladder. A fecal 
fistula has resulted from such pressure. (5) On withdrawing the tube, 
some portion of the bowel, such as the appendix, Meckel’s diverticulum, 
and appendix epiploica or part of the great omentum, may have entered 
the tube and be withdrawn also. Drainage should be reserved for the 
most septic cases, and then applied to the dependent parts, such as the 
lumbar regions, rather than to the abdominal incision. The abdominal 
wound should be closed in layers and the suture should be internif)ted. 
To guanl against infection of the subcutaneous fatty tissue it was sug- 
gested that a small drain should be inserted into the wound at the lower 
end of the incision after the peritoneum is completely closed, removing 
one of the interrupted sutures when necessary. 

One of the earliest papers on intestinal perforation in typhoid was 
published in I was then able to report three cases in which I had 

performed the operation, one of the cases recovering. This seems to 
have been the first case of recovery where there was no doubt of the 
diagnosis of typhoid fever. 

Scott places the proportion of operative recoveries at 21.6 per cent, 
in his series of eighty-four cases. 

Chai’les F. Mitchell’^ reported eight cases of typhoid fever with per- 
forations upon which he had operated. All the cases were males, their 
ages being from eighteen to twenty-eight years. Upon exploring the 
al)donlcn one case failed to show a perforation. This patient recovered. 
Four of the remaining seven cases died, and three recovered, a mortality 
of 57.1 per cent. The fii'st symptom of perforation appeared in three 
cases on the fifteenth day of the disease, in the other five cases on the 
tenth, twelfth, twenty-first, twenty-sixth, and thirty-sixth days re- 
spectively. 

The time lietween perforation and operation, reckoning from the first 
onset of pain, had been in the cases that recovered four and a half, eight, 
and ten hours, while in the four that died it was three, eight, twelve, and 
fifteen hours. 

The leukocytes were counted in all but one case and all showed a 
leukocytosis except in one of the three which recovered, which showed 
a count immediately before the operation of 5900. None of the cases had 
more than one perforation. Four of the perforations were of pinhead 
size, one the size of a lead-pencil, and one that of a slate-pencil. All the 
perforations occurred in the last 18 inches of the ileum. The operations 
were done under ether anesthesia, the incisions being made through the 
outer border of the right rectus or through the right semilunar line. 
The abdominal cavity was flushed with salt solution in two of the cases, 
both of which died. Gauze drainage was used in eveiy case. 
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ULCER OF THE JEJUNUM. 

After gastro-enterostomy ulcers of the jejunum occur most frequently 
in men of middle or advanced age.“ As to their clinical course, two 
groups are to be distinguished. In one case the course is devoid of 
symptoms until perforation takes place into the free abdominal cavity. 
In the second case a chronic course is pursued, cliaracterized by severe 
distress or pain. (Iradual penetration of the ulcer, adhesions, and in- 
volvement of neighboring organs are then likely to occur, leading to the 
production of considerable inflammatory tumefaction. The latter cases 
give the clinical picture of penetrating gastric ulcers, and are scarcely 
to be distinguished from them. There is a great tendency for them to 
recur, so that, after operations, the result, as far as permanence is con- 
cerned, is not good, though the few experiences with internal therapy 
in the absence of perforation are favorable. I'icgel ascribes the origin 
of the ulcer in the first place to the peptic action of the gastric juice sup- 
ported by circulatory ina(?tivity (arteriosclerosis), lesions of the mucous 
membrane, and perhaps by individual disposition. As yet it is impossible 
to say that any special operative method or technic of gastro-enterostomy 
is responsible for the ulceration. Ticgel recommends that internal 
treatment be directed to the prophylaxis of this condition and suggests 
the use of alkalis and a strict diet. 


SARCOMA OF THE SMALL INTESTINE. 

E. Libman, of New York,®® has had an cxtraonlinary experience with 
the rare sarcomata of the small intestine, and has made an extensive 
study of the literature of the subject. 

No case of this kind was observed in the Berlin Pathological Institute 
from 1859 to 1875. Smoler studied 13 cases occurring at Prague within 
fifteen years among 13,036 autopsies. Twelve cases, according to Noth- 
nagel, o(!curred in Vienna between 1882 and 1893. 

The small intesiine is most frequently the seat of these lympho- 
sarcomata. In the large intestine they are much rarer, except in the 
rectum, where they occur as frequently as in the small intestine. Krueger 
gives the following statistics of 37 cases: The small int(*stine, 16; ileum 
and cecum, 1; small intestine and colon, 1; rectum, 16. 

Baltzer states that 57.8 per cent, of the cases occur in the fourth 
decennium. 

The disease seems to be quite as frequent in males as in females. 

As to the more intimate causes of the malady, nothing is known. 

Libman found among 42 cases, 15 involving the duodenum, 18 the 
jejunum and ileum, 14 the ileum, and 3 the entire intestinal tract. 

All microscopic varieties of sarcoma are observed in the intestine. 
Usually the neoplasm involves only the mucosa and the muscularis, the 
serosa being almost or quite free. In quite isolated cases the neoplasm 
took its origin in the serosa, and extended from there to the inner layers. 
The lymphosarcomata, which form the largest group, begin, commonly 
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in the submucous lymph-glands and grow along the long axis of the bowel. 
The muscularis is early involved and paralyzed, permitting the feces and 
gas to dilate the bowel. This intestinal dilatation is an especial, although 
not constant attendant phenomenon of lymphosarcoma of the intestine. 

The tumor may compress the vena cava, the biliary passages, the 
ductus pancreaticus, or the ureters. 

Ulceration is very frequent, and may lead to perforation either through 
an intestinal loop or into the abdominal (lavity. 

Metastases may take place in various parts of the body. 

Symptoms* — The symptoms include an early involvement of nutri- 
tion. Baltzer states that the first symptoms are transitory abdominal 
pain, anorexia, nausea and vomiting. The abdomen is soon distended, 
the patients become thin and pale, and usually a tumor is demonstrable, 
though this may be long imperceptible. 

Of the special symptoms the pain, usually in the epigastric region, 
and distention of the abdomen are very pn)mincnt. The latter often 
occurs suddenly, and the phenomena of the disease may have their be- 
ginning in this symptom. The distention may be due to the involvement 
of the peritoneum, pressure upon the vessels, intestinal perforation, 
tympanites, or the mere size of the tumor. An effusion may be present, 
clear, milky, purulent, or hemorrhagic. 

The tumor usually feels like an irregularly shaped mass, while in 
reality the neoplasm is only small and the nodular character of the mass 
is brought about by metastases in the peritoneum and lymphatic glands. 
One often feels small mnlules that seem to be lymphatic glands, but on 
post-mortem examination are found to be infiltrated appendices epiploic®. 
The tumor may be superficial or deep. As a rule, it is not tender. It 
is movable witli respiration, and usually can be pushed about in the ab- 
domen. A dull note is for the most part obtained upon percussion. 
Though quite soft and very hard tumors have been described, as a rule 
the consistency is moderately hard. Indistinct fluctuation is sometimes 
felt; the tumor may take part in the peristaltic movement of the intes- 
tines and crepitation is sometimes felt over the tumor. 

The position of the tumors is very variable. They have a great 
tendency to grow backward, and they may occur primarily in the lower 
part of the abdomen, so tliat rectal examination may lead to the recog- 
nition of a tumor which cannot be palpated from above. 

Naturally a number of compression phenomena may be observed, 
such as ascites, swelling of the legs and scrotum, dilatation of the veins 
of the chest wall, icterus and acholic stools, difficulties with urination and 
diminution of the quantity of urine. 

Gastric symptoms, such as anorexia and vomiting, are not uncommon. 
At the epigastrium a feeling of pain may be present. 

Intestinal symptoms are associated with depression and diarrhea, 
the dilatation of the bowel already mentioned being borne in mind. 

A consideration of the metastatic relations of these tumors, together 
with the pressure relations, will suggest the phenomena to be observed 
upon the side of the liver, the lungs, the urinary organs, and the rectum. 
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No characteristic blood findings are noted. 

The course of the disease has suggested to Lidman the following 
classification: (1) latent cases in which the tumor is first discovered at 
autopsy; (2) cases in which either general symptoms, the distended ab- 
domen, or the tumor excite attention; (3) cases in which the first symp- 
toms are brought about by intestinal occlusion or perforation; (4) those 
in which a similarity to tuberculosis of the peritoneum is demonstrable, 
and in which no tumor is to be felt; (5) cases in which icterus is the first 
symptom; (6) in one case there was great similarity to ovarian cyst; 
(7) finally, cases in which a pronounce reseml)lancc to appendicitis is 
present, an observation first made by Lidman. 

Since there is no pathognomonic symptom, it is ne(;essary to take 
into consideration the symptom-complex already detailed, and, as far 
as possible, to depend upon differential diagnostic points in addition. 

Carcinoma of the intestines and the peritoneum will always present 
difficulties of diagnosis, the (?hief distinctive feature being that pertaining 
to age. Itelow fifteen years of age the probabilities arc in favor of sarcoma. 
After forty years of age sarcoma is less probal)le. though not to be ex- 
cluded. Against carcinoma are absence of glandular infiltration, absence 
of pain, and the size of the growth. 

Tuberculous peritonitis and tuberculosis of the mesenteric glands are 
to be considered. A case of Nothnagel’s presented a difficulty of this 
kind, the autopsy showing that a lymphosarcomatous neoplasm had 
arisen upon the basis of cicatrized tuber(*ulous ulcers. The presence of 
a very large tumor or of several tumors speaks more for sarcoma. In 
tuberculosis ascites is usually an early symptom. 

Sarcoma of the kidneys, ovarian tuiiior and cysts, neoplasms of the 
bladder and prostate, retroperitoneal sarcoma, and apj)endicitis with 
or without peritonitis may require consideration. 

The duration, according to Jialtzar, is from one-half month to one year 
and nine months, most of the cases dying within nine months. The 
prognosis is inevitably death. Kwen surgical intervention apparently 
yields but poor results, so far as the final result is concerned. Libman 
warns against operation in cases of lymphosar(;oma with extensive 
metastases, even for the purpose of exploration, since the fatal re.sult may 
be hastened in that way. Arsenic has been recommended by some 
writers. 


THE COLON. 

Dilatation of the Colon. — Congenital dilatation of the colon is 
also known as Hirschsprung ^s disease, in recognition of his having first 
studied it. The explanations of the dilatation are variable. Noth- 
nagel and Concetti speak of a congenital weakness or partial defect of 
the muscularis in the lower section of the bowel with secondary hyper- 
trophy of the upper part. Mya considers the disease a simple congenital 
hypertrophy and dilatation (megalocolon). 

The disease is usually observed in young infants brought to the phy- 
sician on account of obstipation. Days and weeks pass without move- 
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ments of the bowels and quantities of hardened feces are found. The 
children, usually boys, are often in a condition of extreme debility; the 
abdomen is usually distended; as a rule, the enlarged loops of intestine 
can be demonstrated by palpation and percussion, while exaggerated 
peristalsis can frequently be seen. The diaphragm is elevated by pres- 
sure. Escherich noticed undue mobility of liver, spleen, and kidneys. 
The finger introduced into the bowel demonstrates the ampulla to be 
empty. If a tube is introduced into the bowel, the gas is allowed to 
escape, when, as a rule, it may be found that a large dilated part of the 
intestine can be palpated through the abdominal wall, usually in the 
right hypochondrium. The sphincter is usually in a state of contraction. 

The treatment is medical except in so far as the relief of malformations 
is concerned. Resection of the large intestine has been proposed by 
Fenwick. The establishment of an artificial anus has been suggeste(i. 
It is not probable that either of these severe oi)erations will be recjuired 
except in the rarest instances. 

Carcinoma of the Colon. — Carcinomata, infiltrating, medullary, 
and scirrhus, occur in the colon, for the most part after middle age, 
though occasionally seen in the fourth decade and rarely below the age 
of thirty. While the sigmoid is the most frequent seat of the disease, 
it occurs at the two flexures in the descending colon, and finally in its 
transverse and ascending part. The scirrhus type is naturally of slow 
growth and frequently leads to early stenosis, making the disease recog- 
nizable at a stage in which operation can be rather satisfacjtorily per- 
formed. Above the point of constriction hypertrophy of the intestinal 
wall occurs if stenosis has taken place to such a degree as to require 
additional force to drive the fecal matter through the narrow opening. 
When the hypertrophy V)ecomes insufficient, dilatation results, and ulcera- 
tion rnaj occur in the injured bowel. 

The more massive carcinomata may give rise to the same morbid 
anatomic changes, but as their structure is softer, and as they have a great 
vascularity, ulceration and bleeding can occur in the part affected by the 
tumor as well as above. 

The prognosis as to length of life in carcinoma of the colon is better 
than that attending cancerous disease in any other part of the tube. 

Symptoms. — These growths give rise to the symptoms which are 
dependent upon the progress of the neoplasm in the tissues of the affected 
organ, to those which are dependent upon obstruction of the lumen of 
the bowel, to those that may be referred to metastases in glands or distant 
organs, and to those which are brought about by adhesion and ingrowth 
into neighboring structures. 

As a rule, it is long before the mere growth of a carcinoma in the wall 
of the colon causes pain enough to drive the patient to the physician. 
Yet these carcinomata can give rise to some disturbance as the mere 
result of invasion of the bowel wall. 

As a rule, symptoms are first observed when ulceration with diarrhea, 
persistent fetid discharge, and hemorrhage are observed. These symp- 
toms often excite the patient’s fear of cancer. The ulcerative symptoms 
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may be serious and the hemorrhages may be severe, but this is not 
usually the case unless the canalization of the organ is affected. 

When constriction has begun to occur, we may have the classic symp- 
toms of chronic intestinal stenosis, or if the narrow opening left by the 
advancing disease is suddenly occluded by some fecal mass or some foreign 
body, such as a fruit-stone, we may have acute intestinal obstruction. 

Treatment. — The importance of obtaining an operative field com- 
paratively or altogether free from the highly infectious contents of the 
large intestine has long been recognized. A preliminary colostomy has 
been frequently performed with great advantage. 

Schlofferi^ proposes the resection of carcinomata of the large intes- 
tines in three tempos. At the first sitting a colostomy is performed, 
causing the fecal matter to be discharged upon the skin at a point well 
above the site of the car(?inoma. At the second operation the excision 
itself is pra(;tised and the field of operation thoroughly drained. At 
the third sitting the fecal fistula is done away with and the (continuity 
of the bowel restored. 

This method of operating, though very trying to the patient, yields 
excellent results, the mortality having been reduced from 43 per cent. 
(Czerny, v. Mikulicz) to zero in seven cases operated on in the Wiilffler 
clinic and 20 per cent, in live cases operated upon recently in the Czerny 
clinic. 

Duval®® describes three varieties of carcinoma of the sigmoid flexure 
according to their seat: (1) ileojxjlvic; (2) sigmoid; (3) recctosigmoid ; 
accconiing as the tumor belongs to the uppermost, the middle, or the 
lower secction of the sigmoid. To these may be added as a fourth variety 
the diffuse carcinomata located above the entire flexure. 

Anatomy of the Splenic Flexure.— The situation of the splenic 
flexure is such that it lies behind the body of the stomach, in front of 
the left kidney, and rca(;hes the basal surfa(?e of the spleen. 

The splenic flexure may be in a certain sense la(*king; that is, tlie 
transverse colon may run from its point of fixation on tlie right and 
above more or less directly towanl the left and downwanl. That portion 
of the intestine corresponding to the splenic flexure then comes to lie 
below the border of the ribs, even in the region of the umbilicrus. Curs(;h- , 
mann was the first to call attention to this unusual condition of things. 

A false splenic flexure may be produced by a part of the left half of 
the transverse colon bending downward in front of the actual point of 
flexion of the splenic part of the colon. It is characterized by the 
absence of the suspensory ligament. 

According to Madelung,®® the lymphatic vessels and glands of the 
splenic flexure are so related that the conditions for the spread of carcinoma 
are not favorable, a great difference in this respect being observed be- 
tween the splenic flexure and the cecal and colonic parts of the large 
intestine. 

Inflammation and Wounds of the Splenic Flexure.— The splenic 
flexure is subject to inflammation, the disease beginning both externally 
and internally to the tube. 
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Inflammation outside the splenic flexure may lead to abscess forma- 
tion about the tube. 

Scar contraction may take place by the gradual shortening of extra- 
intestinal inflammatory masses and by the shrinking of new-formed 
connective tissue due to ulceration in the bowel. 

Nothnagel has called attention to a case in which stricture occurred 
in the region of the splenic flexure after dysentery. When Billroth 
operated on this case, he found the stricture, and in addition a carcinoma 
which had developed in the scar. 

Typhoid fever, intestinal tuberculosis, and intestinal syphilis may 
give rise to such strictures. 

Only a few penetrating injuries of this part of the bowel have been 
found by Madelung in the literature, where the spleen was injured in 
seventy-one cases of gunshot wounds and seventeen of punctured wounds, 
the splenic flexure was simultaneously injured only once. A case 
is cited in which the liver was simultaneously injured, and another 
where the left kidney was perforated by a gunshot wound at the same 
time. 

Neoplasms of the Splenic Flexure. — Non-malignant neoplasms of 
the splenic flexure have rarely been noted (Madelung). Even mucous 
polypi are rare in this part of the bowel, though, of course, when general 
polyposis of the colon has occurred the splenic flexure has taken part in 
the process. 

In his search of tlie literature Madelung was not able to find a case of 
sarcoma in this part of the intestine. 

The carcinomata are, however, not so rare, ninety-three cases having 
been collo(?ted by him. In addition to this number he observed seven 
cases himself, making a total of one hundred. 

All the cases were of the cylindri(?-celled variety, almost all being 
scirrhus. In only one case was the cancer described as extremely soft, 
vascular, and hemorrhagic. Five cases showed colloid degeneration. 

Very frec^uently the carcinomata of the splenic flexure led to circjular 
constriction of the bowel. Above the stricture the usual lesions due to 
accumulation of feces, ulceration, and catarrh are observed. 

Adhesions to neighboring parts, such as the stomach, spleen, left 
kidney, large omentum, parietal peritoneum, small intestine, lower end 
of the duodenum, or the tail of the pancreas, may occur, though, as 
Madelung remarks, it is still more striking that such adhesions are some- 
times absent. 

Rupture of the carcinomatous colon into the neighboring hollow 
organs may occur. The stomach and small intestine are mentioned in 
this connection. 

Circumscribed intraperitoneal abscesses w^ere occasionally observed 
about such carcinomata. Diffuse purulent peritonitis occurred in only 
a few casas. Metastases occurred only rarely, even in the neighboring 
lymphatic glands. 

The clinical course of these cancera is the more difficult to study 
because of the impossibility of recognizing the disease in its incipiency. 
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The cause of the carcinomatous change is, as usual, difficult to fix. 
Antecedent ulceration, cholera and dysentery, and long-standing obsti- 
pation are occasionally mentioned. In rare cases the course of the disease 
is run without much disturbance of the bowel function, the patients losing 
weight, becoming anemic and cachectic. On the other hand, patients 
in good general health may be suddenly seized with symptoms of intes- 
tinal occlusion, death may ensue, and the post-mortem show an advanced 
carcinoma as the cause of the obstruction. 

As a rule, it is intestinal symptoms that first call attention to the 
disease. Abdominal discomfort may gradually call attention to the 
afifectal part, though often sudden pain is the first sign. This pain is 
not unusually provoked by violent physical activity. lioss of appetite, 
diarrhea, and occasional attacks of (‘olic arc common symptoms. 

The demonstration of a carcinoma of the splenic flexure by palpation 
through the abdominal walls is, as a rule, impossible, even with tlie aid 
of narcosis, on account of the position and fixation of the part. The 
exceptions apply almost exclusively to tumors so large as to be no 
longer operable. It should, therefore, be the aim of the practitioner to 
reach a basis for action without waiting for the discovery of a palpable 
mass. 

Some have endeavored to base the diagnosis upon a study of Noth- 
nagel’s Darmsteiffung (intestinal hardening or stiffening) symptom, but 
Madelung has never been able to find this symptom or anything even 
approximately like it. 

Distention of the colon with air has also been of slight value. 

Tlie discharge of blood from the bowel is of less diagnostic value 
because it rarely occurs without extensive ulceration. 

It is a curious fact that the recognition of carcinoma of the splenic 
flexure, even after laparotomy has been made, may be very difficult 
when the tumor is comparatively small, on account of the fixation of 
the part to the posterior abdominal wall. Careful palpation must be 
det)ended upon to recognize the tumor, which may be small and retracted 
toward the posterior wall of the abdomen. 

The termination of these carcinomata is often by obstruction of the 
bowel, but may be by perforation into neighboring structures or cavitias, 
or by exhaustion. 

Treatment. — The treatment of these carcinomata must, for the most 
part, be surgical. 

Of the one hundred cases studied by Mj^lelung, forty-nine were oper- 
ated upon in a palliative way. Knten)stomy was performed in twenty- 
six cases, in twenty-four of which intestinal occlusion had occurred. It 
was seldom that life was very much prolonged. 

Entero-anastomosis was done twelve times, but without very much 
benefit to the patient. Of the six patients who survived the operation, 
one lived six months and one a year, while two were living at the expira- 
tion of two and three months after operation. 

Resection was carried out thirty-four times with twenty operative re- 
coveries. One patient died seven months after operation, four others lived 
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and were well after respectively one and one-half months, two and one- 
half months, five months, and nine months, and three two years after 
operation. In six cases permanent cure was apparently obtained, the 
patients having remained well for more than three years. 

Madelung draws the important conclusion from the study of these 
cases that it is an establish^ fact that carcinoma of the splenic flexure 
is curable by intestinal resection, even in advanced stages of the disease. 
We are encouraged to think that future results will be even better than 
those already attained by the fact already mentioned that in the post- 
mortem examinations recorded metastases in the liver were rare, and in 
some other distant organs were not observed at all, while regional ex- 
tension to lymphatic vessels and glands was but slight and pronouncedly 
tardy. 

The method of operating in three tempos is considered by Madelung 
the most applicable to this disease. 

Appendicostomy. — Gibson suggested that in amebic dysentery when 
the common internal treatment fails, and when the patient is not too 
much reduced in strength, irrigation of the large intestine may be under- 
taken from a fistula of the cecum. Weir suggested that it might be done 
tlirough an appendicostomy opening. CurP prefers the cecal fistula on 
account of the difficulty of closing the appendicostomy fistula when its 
usefulness is over. He recommends an opening so small that only a large 
soft catheter can find entrance. In eleven cases treated in this manner 
eight showed a favorable result, under irrigations with quinin solution. 
(See p. 720.) 

Inflammation of the Mesocolon. — One of the causes of vol- 
vulus recognized by many writem is inflammation of the mesentery 
or of the mesocolon. Emil Ries has discussed mesosigmoiditis in its 
relation to recurrent volvulus of the sigmoid very dearly. It is well 
known that shortening of the mesosigmoid increases the danger of volvu- 
lus resulting from gangrene. White strips of scar tissue have been ol)- 
served in the mesosigmoid, and the retraction which follows upon the 
formation of this scar tissue is an important factor in the complication 
of the course of volvulus; not only is the mesosigmoid shorter, but also 
its blood-vessels are interfered with to such a degree that a very slight 
twist of the intestines may lead to rapid gangrene and perforation. In 
some cases the symptoms of volvulus of the sigmoid have been presented 
where no real twists of the bowel have occurred, but only a prf)nounced 
mesosigmoklitis was present. The shrinking of the mesosigmoid shut 
off the fecal current as well as the blocxl circulation. 

Graser met with diverticula of the sigmoid which seemed to be the 
seat of the infection bringing about mesosigmoiditis. Ries considers 
that the ulceration of the diverticula constitutes the most important 
positive factor in mesosigmoiditis. 

Charles M. Matter^* has presented a most interesting case of localized 
inflammation of the sigmoid. 

He states that the most prominent predisposing factor in sigmoiditis 
is constipation. The long-continued presence of hardened fecal matter 
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in the large bowel often gives rise to ulceration and deep-seated infection. 
Matter’s case is as follows: 

“An old lady seventy-eight years of age had been suffering with 
severe abdominal pain for four or five days previous to the day that I 
first saw her. The onset was acute, with diffuse colicky and burning pains 
in the abdomen, which, at the end of about two days, had localized them- 
selves in the lower left quadrant. The pains at times would assume an 
expulsive chamctcr, associated with tenesmus. She had vomited once 
about two days previous to the time 1 first saw her, but not since. She 
was troubled greatly with expulsion of gas from the stomach and bowel. 
The bowels had moved once by enema. 

“She had been constipated for some years, and during the last six 
months had occasional attacks of diarrhea, l)ut no passage of blood or 
pus at any time. 

“Present status. Small, anemic woman. Head negative. Moderate 
arteriosclerosis. Lungs practically normal. 

“Abdomen: Somewhat distended; no peristaltic waves visible; 
no tenderness or rigidity, except in left lower quadrant, where a very 
tender, broad, elongated, smooth, resistant, sausage-shapal swelling was 
noticed, extending from about the level of the navel in the left mid- 
axillary line downward and inward to the middle of Poui)art s ligament. 
On percussion, flat tympany, no gurgling, no peritoneal friction were 
noticed. Liver: Edge palpable; otherwise negative. Rectum and 
vagina: Negative. 

“Careful examination revealed no palpable evidence, of carcinoma 
at the time, nor has it since then. Because of the patient being at home, 
and not having very good or intelligent help, I could get the temperature 
only when I made my visits. Temperature: First day, 2 p. m., lOOJ” F.; 
second day, 6 p. m., 1(K)° F.; third day, 4 p. m., 99° F. 

“The tumor mass persisted for about a week, and tlien gradually 
began to get smaller, and simultaneously the pain and local tenderness 
diminishecl, 

“The bowel movements, which could be obtained only by enema, 
consisted chiefly of mucus, with but little feces. No blood or pus at any 
time. There was practical recovery about ten days after the day I first 
saw her. Since then she has remained in gocxl hejilth.” 

Treatment. — When volvulus is recurrent and when the cause of the 
recurrence is partly the retraction of the mesosigmoid, some operative 
treatment should be applied in order to prevent a recurrence of the twist. 
Ries states that in carrying out Roux’s suggestion of attaching the sig- 
moid to the abdominal wall, it is best to apply the mesosigmoid to the 
anterior wall rather than to the posterior to avoid injury to the ureter 
and iliac vessels. Riedel’s method of dissecting out the scar tissue in the 
mesosigmoid was not favored by Ries because he thinks other scars 
would take the place of those removed. He would reserve the resection 
of the sigmoid for those cases of mesosigmoiditis where the shrinking 
is very pronounced or is complicated by irreparable changes in the sub- 
stance of the bowel. 
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THE CECUM. 

Actinomycosis of the Cecum. — Actinomycosis of the cecum has 
been studied in seven cases by Waring, who, contrary to the usual 
opinion, holds that the primary seat of the disease may be the colon 
itself as well as the appendix. The diagnosis rests upon the slowness 
of the course, the hardness of the tumefaction, tlie infiltration of the 
abdominal wall, and, finally, the formation of abscesses with discharge 
of pus containing the characteristic actinomyccs. 

It is usually impossible to remove by operation all the diseased tissue 
on account of the diffuse infiltration, and Waring recommends incision 
with emptying of the abscess, curettage, drainage, repeated irrigations 
with peroxid solutions, and the simultaneous administration of potassium 
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Fi«. 381. — Hypertrophic Tuberculosis of the Cecum (Hurtmann) 


iodid. Four of Waring’s cases recovered, three died. The deaths oc- 
curred in patients in whom in the course of the disease pyemic symptoms 
had supervened. 

Tuberculosis of the Cecum. — The most comprehensive and valuable 
article we have on the subject of tuberculosis at the ileocecal valve is 
that of Hartmann, the substance of which was presented in December, 
1906, before the Medical Society of London." 

Czerny, Durante, Billroth, and Pitha and Hartmann have given 
especial attention to this subject. 

Fenwick and Dodwell note that 86 per cent, of cases of intestinal 
tuberculosis involve the ileocecal region, which is the sole s^t of the 
disease in 6 to 10 per cent, of the cases. 
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The etiology of the disease contain^ many points corresponding to 
the etiology of tuberculosis in other parts of the body. It involves the 
two sexes with equal frequency. It attacks chiefly those of from twenty 
to forty years of age, although Guinon and Pater have recently published 
a case occurring in a child four years old. Other tuberculous lesions may 
be present in the same individual, but, as a rule, these lesions are but 
little advanced, and are sometimes wholly lacking. 

It seems probable that the infection gains entry with the ingesta, and 
that the localization at the cecum may be due to the stagnation of the 
bowel (iontents at that point. 

The morbid anatomy is described as including two forms, the ulcero- 
caseous and the hypertrophic form. 

In the first of these the cecum may be alone involved, but this is the 
exception, the inflammation, as a rule, occupying at the same time 
the end of the ileum, 
which, like the cecum, 
is eroded l^y ulceration. 

The appendix is often 
destroyed. The ileo- 
cecal region is filled 
with a mass of adhe- 
sions with disseminated 
gas - contain i ng spa ccs , 
and even tuberculous 
caverns with purulent 
contents s o m e t i m c s 
communicating with the 
intestinal canal. Pyo- 
stercoral fistulas may 
form, discharging upon 
the skin, opening into 
the iliac fossa, but 
often at the umbilicus 
in the lumbar region, Fig. 382, — Epituklioma of (’kcum (Hartmann). 

etc. 

The second or hypertrophic fonn was described in 1S91 by Hartmann 
and Pilliet under the name of tuberculous typhlitis simulating neoplasm, 
and is the most important one for the surgeon to study. It is almost 
always limited to the cecum, only exceptionally involving the ileum, and 
then at a late period implicating the lower part of the organ. The ulcera- 
tion may destroy the ileocecal valve and extend to the adjacent ileum, 
but the hypertrophic? part remains limited to the cecum. The extension 
is by a descending process. Hartmann refers to a (;asc in which the lesions 
left free the terminal part of the ileum and extended to the whole ascending 
colon, embracing even the hepatic flexure. Kxternally the cecum appears 
increased in volume, more or less movable from the iliac fossa, and en- 
veloped in a sclero-adipose mass that may have an extent of 3 or 4 cm. 

“This sclero-lipomatous mass, comparable to that which one observes 
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about a kidney subject to chronic pyelitis, is the manifestation of a chronic 
inflammatory process. It may extend to a point in front of the vertebral 
column, and contain in its interior lymphatic glands. The hypertrophy 
of lymphatic glands is constant in cecal tuberculosis, and more voluminous 
than that which one observes in cancerous tumors.'' 

The retraction of this inflammatoiy tissue may raise the colon and 
cecum to a height. A variety of deformities of the tube take place corre- 
sponding to the contractions of the scar tissue. Stri(;ture formation is 
likely also to occur, though, as a rule, the index-finger will pass the partial 
obstruction. Occasionally dilatation occurs above the diseased parts. 

Vegetations and even 
polypoid masses may be 
formed within the intes- 
tines. Microscopically, 
tubercles are to be seen in 
various stages of activity 
or degeneration. Ulcers 
and polypi show the char- 
acteristic minute anatomy. 

The symptoms pn)- 
du(?ed by the enteroperi- 
toneal form are frequently 
similar to those produced 
by chronic appendicitis. 
The patient often suffers 
with diarrhea, the stools 
being a I ) u n d a n t and 

bloody ; later he complains 
of painful (irises affecting 
the right iliac fossa. Such 
crises may be the first 
symptom of the disease, 
and may simulate appen- 
dicitis, especially as a tu- 
mefaction is to be felt in 
the appendiceal region. 
The inflammation extends 
over the internal iliac fossa toward the median line, becoming some- 
times accessible to pelvic examination. A suppuration of slow progress 
then occurs, and external openings may form, with numerous fistulas. 
Naturally such abscesses may discharge into the bowel. It is only 
exceptionally that suppuration into the free peritoneal cavity brings 
about a lethal termination. 

The hypertrophic form is by far the most frequent, and begins insid- 
iously, with loss of appetite, impaired digestion, and vague disagreeable 
sensations in the right iliac fossa. For months the conditions remain 
the same, improving temporarily at times under treatment. Diarrhea 
and constipation are then likely to ensue, with colicky crises coming on 
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principally two or three hours after eatin,r wUk i i . • 

and intestinal bruits. In other cases tbc noises, 

are less marked, or even completely lii^^thp”^ intestiiml stenosis 

remaining the slight painful cril. fn the pSsmee of 
examination of the right iliac fossi i these symptoms 

well as felt. The tumefaSn Hani “ he seen as 

form, corresponding to the axis of the noilular, of elongated 

mobility being freer transvemely thin veTcklir'^TL'T 

by a rounded contour, is more diffionlf ^ m tumor, limited 

par. i,' S 7“”'* ^ -'TI 

«l.v >W,ly ae^lu™ p, p.«„, l^oje^ « 



mrt high as the level of the uptier 

art of the ihac fossa. To percussion the cecal tumor iloes not SJe 

the simpler form already described. The disease n ^ 

inv^ably progresses slowly to a fatal termination ^ 
though very difficult to fix, the duration of the mnl«,i,r • 
two and a half to three years. The difficulty in usually 

vot,.iv-4S ^"® >n determining the length 
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of this period is dependent upon our inability to decide just when tuber- 
culosis of the cecum itself begins. 

The diagnosis involves a distinction between tuberculosis of the cecum 
and appendicitis. But the absence of the acute symptoms of appendicitis, 
of resolution of the indurated mass, the concomitant diarrhea, and the 
frequent coexistence of pulmonary tuberculosis may point the way to a 
correct conclusion. Naturally one would search for the tubercle bacillus 
in the discharges from the pyostercoral fistula. 

Actinomycosis sometimes is to be suspected, especially if woody 
induration of the iliac fossa is present. When fistulas are present, they 
are recognized as pertaining to an actinomycotic process by the dis- 



Fig. 385. — TuHKRCULOSia of the ('ecum with Pot.ypoid Projections (Hartmann). 


charge of yellowish granules which are recognizable under the microscope 
as actinomyces. 

Fistulas coming from inflammations of bone are to be excluded by 
following well-known rules. 

It is the distinction between the hypertmphic form and malignant 
neoplasms of this region which gives rise to the greatest diagnostic diffi- 
culties. Attention to this fact was drawn by Hartmann and Pilliet 
in 1891, when they published a note upon a variety of tuberculous typh- 
litis simulating cancers in this region. In neoplasms the signs of steno- 
sis, as a rule, run a more rapid course. The tumor has less the form 
of the cecum than is the case with tuberculosis, which, infiltrating the 
wall of the bowel, preserves its form to some extent. The reaction to 
tuberculin has not often been successfully used. The search for tubercle 
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bacilli in the feces Hartmann considers illusory, since they are found 
only in the ulcerated form. Fortunately, the treatment for both dis- 
eases is the same, and a distinction before operation is not absolutely 
essential. 

The treatment of this disease is strictly surgical, extirpation being^ 
the ideal method of attack. The results have been fairly favorable. 
Of 229 cases operated upon, 46 died. Statistics, however, are here 
somewhat unsatisfactory. Before the year 19(K} Hartmann finds 73 
cases with 22 deaths, or 
30 per cent. After 1900, 

58 cases with 7 deaths. 

Hartmann himself lias 
made 7 rcse(;tions for tu- 
berculosis, with 1 death. 

The 5 cases which he 
had operated upon since 
1900 have all recovered. 

He thinks that thh gen- 
eral mortality will con- 
tinue to be lowered, and 
that in the future the 
percentage of recoveries 
will be much larger. This 
result is especially to be 
desired, since without 
operation the disease 
seems to be hopeless. 

The cure seems to lie not 
only temporary, hut per- 
manent, as enough cases 
have been observed for 
several years to justify 
this conclusion. 

The ingenious mode 
of procedure which has 
been used by Hartmann 

is well illustrated by his m, Mucosa; am, 8ul)iniico»u; mu sc, tniiHCulariH; «, neroHa. 
figures, a new anatomic 

arrangement of ileum and ce(!um being provided for, closely simulating 
the original normal structures. 

When ulceration or stenosis with its associated incomplete emptying 
of the bowel has long been in existence, the patient is likely to lose rather 
rapidly in weight and strength. 

At this time the abdominal wall is likely to be raised by the distended 
intestines, the entire abdomen often being inflated. The circumscribed 
character of the meteorism has often been noticed. It is due, of course, 
to excessive accumulation of gas and fluid above, and ihore or less dose 
tb, the point of obstruction. 
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As a rule, the feces are voided only infrequently. The fecal masses 
are frequently hard and rounded. Pus and blood may be present. 

A tumefaction may be palpated in about 40 per cent, of the cases 
(Treves), but on account of the relative non-malignancy of these growths, 
the presence of the tumor does not render the prognosis after operation 
so serious as is the (rase w^hen a tumor is palpable at the pylorus. 

A curious symptom has been especially studied by Ilollender and 
Willy Meyer, the occrurrence of multiple capillary angiomata, manifold 
small pigmented spots, and flat warts in the skin of the abdominal wall. 
These changes do not occur exclusively in the presence of colonic cancer, 
but may be present in certain other forms of abdominal carcinoma, 
as, for example, carcinoma of the pancreas. 

The diagnosis of these crarcinomas cannot well be made without 
familiarity with tumors of the abdomen in general. It is necessary, 
first of all, to get rid of as much accumulated fe(‘al matter above 
and below the growth as possible. This must be accomplished by 
lavage and laxatives, often to be used for several days before a final 
con(!lusion is reached. Direct inspection may reveal the carcinoma 
where Kelly’s tubular specula can be used. These are manifestly not 
available when the disease lies above the sigmoid flexure. 

Aside from the symptoms of intestinal stenosis, the depression of 
the general system, and the anamnesis, the most important points to 
consider are the presence of a tumefaction, its location and its mobility. 
Pagenstecher has called attention to the range of mobility of abdominal 
tumors and lays great stress upon the ease with which certain of the 
colonic tumors can be moved about in the abdomen. The inflammatory 
disturbances of the colon are excluded by diagnostic points to be referred 
to under their appropriate headings. 

Nbthnagel has called attention to a form of intestinal contraction 
which he names Darrmteiffun^j or intestinal stiffening. Willy Meyer 
distinguishes between subjective and objective intestinal stiffening, 
the former being recognized only by the patient as a colicky pain, the 
latter being recognized by visible movements of the intestinal walls 
as they rise over one another like serpents within the abdomen. The 
illustration (Fig. 387) made in a case of dynamic intestinal obstruction 
illustrates well this visible contraction. Sometimes the ^phenomenon of 
intestinal stiffening is almost the sole S3mptom to call attention of the 
patient to the advancing disease. 

Tumors of other abdominal organs and structures may give rise to 
pressure symptoms that may lead to confusion. 

The non-malignant tumors are also to be excluded, and a discussion 
of their diagnostic relations has been presented already. 

The treatment of these tumors constitutes one of the most important 
and interesting fields of abdominal surgery. Their relative non-malig- 
nancy makes their management more gratifying. 

The symptoms of stenosis not infrequently are the most prominent 
phenomena calling for relief. English surgeons are very fond of colos- 
tomy to relieve this difficulty and to prolong life by preventing the irrita- 
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tion of the affected parts. Colostomy may be performed for the purpose 
of temporarily relieving the bowel of distention and allowing the secon- 
dary lesions to disappear. For this purpose intestinal exclusion, either 
incomplete or complete, may be practis^ as a preliminary to excision. 
At the cecum, however, it is usually best to remove the affected bowel 
at one sitting. ITiis is preferably effected by the method laid down 
under the heading llesection on p. 722. The ends of the remaining in- 
testine are closed by invagination sutures, as a lateral anastomosis pni- 
vides for the fecal current. 

Mikulicz d&scribes a method by w'hich he obtained elev'en recoveries 
in twelve operations which he styles the Verlagerungs-MettuHie. It con- 
sists in partial eventration of the affected bowel, ligation of its meso- 



Fia. 387. — Genkrat. Peritonitih; Intestinal Ohstruction; Kxi-khkivk Vihiiu.e Pkiuhtalnib. 
My own case, published previously by Hayard Holmes. 


colon, including the diseased glands, and closure of the wound about the 
protruding bowel for from thirty-six to seventy-two hours, when with 
the Paquelin cautery the diseased part is amputated. Two weeks later 
the artificial anus is dealt with by the use of Mikulicz’s modification of 
Dupuytren’s clamp. 

Care is to be exercised in operations of this kind that the patient shall 
not lose his life during or after the operation by the regurgitation or 
vomiting of fluid and its inhalation in such a way as practically to cause 
drowming. 

S. C. Plummer^'' reports the following case treated by the method 
of von Mikulicz: 

Woman, forty-two years old, married, mother of four children. 
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The family history was negative, except that one sister died of tuber- 
culosis. The personal history included the statement that eleven months 
previously the patient suffered from what was apparently dysentery. 
Since that time she had had several attacks of partial intestinal obstruc- 
tion. In the left iliac region could be felt the bowel, the thickened walla 
of which rolled under the examining finger. By vaginal examination 
a hard mass, palpable high up in the pelvis, was felt on the left side, ap- 
parently having some connection with the uterus, but rather freely 
movable. As rectal examination was negative, it was thought that the 
obstruction of the bowel was in the lower part of the sigmoid. 

Laparotomy was performed by vertical incision through the left 

rectus muscle, extending up- 
ward from Poupart’s ligament. 
A hani tumor was found bound 
down to the posterior abdominal 
wall. This tumor was about 
inches in diameter, with a well- 
marked constriction at its mid- 
dle. A loop of the ileum which 
was adherent was loosened, and 
a slight thickening upon it was 
removed with scissors. The left 
Fallopian tube, witli its ovary, 
was attached to the mass and 
had to be separated. The rneso- 
sigmoid was now divided close 
to the abdominal wall, having 
first been seized with forceps. 
Opposite the middle of the 
mass, the mesosigmoid was in- 
volved and much shortened. 
This part was allowed to re- 
main attached to the growth 
after being separated from the 
adjacent portion of the meso- 
sigmoid. After ligating the cut 
surface of the divided meisosig- 
moid, the tumor could be brought out through the abdominal W'ound. 
The left tube and ovary were now removed. The cut edges of the sound 
mesosigmoid and the adjacent surfaces of the two limbs of the loop in- 
volved leading up to the tumor were now stitched together, except in 
the immediate neighborhood of the tumor. The tumor and adjacent 
portion of the loop being now held outside of the abdomen, the parietal 
peritoneum was stitched to the loop of bowel all the way around, and 
the remainder of the peritoneal incision closed. The fascia and skin 
were then united, except where the loop escaped. A longitudinal incis- 
ion was now made in the proximal portion of the loop, and a glass tube 
tied in by means of a running stitch of catgut. A dressing was applied. 



Fio. 388. — Kattbch’r Oni«TVAL Erophaorai. 
Narcorih-tubk for thf. Prevention of 
Fecal Drowning (Willy Meyer). 
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Two days later, under gas anesthesia, the tumor was cut away with 
scissors. Six days later a large artery forceps was applied to the spur 
between the two limbs of the bowel. Two days later it came away, 
bringing the piece of necrotic tissue with it. The artificial anus pro- 
duced was closed later, the bowel having been loosened from the sur- 
rounding tissues and the open ends sewed together. The patient made 
an excellent recovery. 


INTESTINAL OPERATIONS. 

Essential Principles. — There are a few essential principles which 
it is necessary for the operator thoroughly to have mastered in order 
successfully to carry out the various manipulations of intestinal surgery. 
These principles are simj)le, few in number, easily grasped, and sus- 
ceptible of application in actual practice with means that are at hand 
under almost all conditions. Except under direst stress of emergency, 
one should not perform surgical operations upon the intestines of the 
human subject without first having studied the matter experimentally 
upon the lower animals. For this purpose the intestines removed from 
dead animals may be employed, though the aciual manipulations upon 
the living animal are of greater value, since the result of the work can 
be determined in somewhat the same way as would be the case in acdual 
practice upon human subjects. 

The ordinary seamstress' sewing-needle with silk thread can be used 
in almost all cases of intestinal operations with perfect success and with 
a mortality as low as that which can be attained by the use of any mechan- 
ical device, provided only the o[)erator has grasj)ed the principles of the 
art and put them in practice upon the lower animals. 

Ilalsted, of Baltimore, long ago suggested a very simple mode of 
preparing the intestinal needles required in this work. Taking a sewing- 
needle of ordinary size. No. 6 to No. 8, and threading it with the strongest 
available silk cut to a length of 14 inches, 2 inches being allowed for the 
short side and 12 for the long, the sutures are lightly sewed into gauze or 
a towel at a distance from one another of about a quarter of an inch; 
one or two dozen armed needles may thus be sewed into one piece of 
cloth. The cloth may then be rolled up and pla(!cd in the sterilizer to 
be removed and unrolled when reejuired for use. 

It is often urged that the operators do not possess the requisite skill 
to use the needle and thread. If this is true, it should be added that 
such a man should not do surgical work. It is absolutely essential, 
whether one uses mechanical devices or not, that he be skilled in the 
application of sutures through long practice. 

Preventing the escape of infectious fluids during the operation is 
of prime importance. Kocher deserves great credit for showing that 
long artery forceps may be used for this purpose without risk of gan- 
grene if only so much pressure is applied as is required to prevent the 
escape of intestinal contents. If the edges of the wound at the point 
of clamping are completely turned into the lumen of the bowel before 
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the suturing is completed, the clamps may be compressed sufficiently 
to lock them if this be desired. If now we can apply clamps or forceps 
to the bowel without undue fear of gangrene, it will be seen that the 
organs may be handled so far as is necessary with great ease and without 
excessive risk of leakage and the flocxling of the peritoneum. 

Hemorrhage from the incisions in the organ must be carefully con- 
trolled so that bleeding shall not take place to an excessive degree, either 
at the moment of making the in(?ision or for the next thirty-six hours. 
Beneath the mucosa are large veins and arteries which, lacking substantial 
support by dense connective tissue, can easily bleed into the bowel for 
hours after the operation is finished. To guani against this it is essential 
that the deeper stit(;hes grasp all vessels that open upon the wound sur- 
face^in such a way as permanently to close them. In order that the suture 
shall make sufficient pressure upon the vessels, it is necessary to tie or lock 
the suture at very short intervals. 

Gangrene must be avoided by leaving no suture or other device to 
make constant elastic pressure upon the edge of the organ to the point of 
strangulation. Even where sutures are applied in intestinal work the 
parts of the bowel edges tightly embraced in the grasp of the suture must 
inevitably die, and in this way the suture, if of silk, be thrown off into the 
lumen of the bowel. This, however, is a very different matter from 
constriction of the bowel in such a Avay as to bring about a gross destruc- 
tion of its walls, rendering it subject to bacterial invasion which may end 
in a spreading gangrene or inflammation that may cause death by leakage 
of intestinal contents or hemorrhage. The larger blood-vessels of the 
intestines involved must, of course, not be compromised. In cases of 
resection it is of the greatest importance to leave intact the large arteries 
and veins that supply the parts which are subjec^t to surgical interference. 
It is better to sacrifice a little more intestinal tissue than to run the risk 
of gangrene of a large part of the loop from the injudicious sacrifice of 
important vessels. 

Contraction of the scar tissue which inevitably occurs after all in- 
testinal operations must be reckoned with. The amount of scar tissue 
produced when such devices are used as the intestinal button of Murphy 
is very small. In successful cases this, of course, is a great advantage. 
The peritoneum adheres to peritoneum, muscularis soon becomes united 
with muscularis, and the mucosa becoming continuous, it is often almost 
impossible to detect the line of union. But during the period of healing 
the narrowness of this line of peritoneal union is a source of extreme 
danger to the patient. One of the most important services performed by 
Nicholas Senn in his numerous writings on intestinal surgery is his in- 
sistence upon the use of broad peritoneal surfaces wherever the escape of 
infectious fluids is to be regarded as one of the hazards of the operation. 
Our greatest safeguards in abdominal operations lie in the rapid absorption 
of peritoneal fluids and the swift adhesion of properly approximated 
peritoneal surfaces. The use of those devices which depend for their 
characteristic success upon the application of extremely narrow areas 
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of peritoneum is asso(;iated with an inherent unavoidable violation of one 
of the most important laws of abdominal surgery. 

Having decided that we will apply broad surfaces of peritoneum to one 
another, we must make sure to make provision for very extensive con- 
traction. This can easily be done by making the artificial openings from 
two to four times as long as the opening needs finally to be. 

Enterorrhaphy. — The paradigm of intestinal operation is enterorrha- 
phy. Most of the principles involved in intestinal surgery may be studied 
and put into application in the simple closure of wounds of the bowel. 
When the bowel is to be incised, it may be remarked that the incision should 
preferably be made upon the free surface of the tube, that is, at a point 
farthest away from the mesenteric attachment. If this is not done, and 
if the cut is made near the mesentery, that portion of the wall of the bowel 
lying between the incision and the free border may have its blood-supply 
compromised, wound healing may take pliice imperfectly, or gangrene 
ma}^ result. When such a wound is to be closed, a strong suture must be 
used to bring together 
all the coats of the u 

bowel at once. For this 
purpose 1 frequently use \ A 

a heavy twisted silk ^ 

in needles somewhat fr‘ jr 4 i 

larger than ordinary vl i J r 

sewing-needles and pro- y fj 

vided with spear points. / 

Ordinary needles of pX 

large size may be used V ' " y 
if desired. The Czerny \ / 

suture, as it is called, \AJ 

is then applied as fol- Eiu. 389. — Intf-stival Sirn'nK« (KpUy-NoliUv). 

lows! The bowel be- a, r^mbert .suture; (’ziTiiy-l^eiiibcrt siiture. 

ing held up between 

thumb and finger and the neighboring operative field having been pro- 
tected by large pieces of gauze made into the ft)rm of compresses, the 
needle is passed through all the coats of the bowel at one end of the in- 
cision; the needle naturally enters the lumen of the bowel, and passing 
through it and through the opposite side of the intestine as well, practically 
transfixes the bowel wall. The first loop of thread is tied snugly, then 
successive sutures are passed in the same manner through the edges of the 
wound, the operator being careful to hold the needle perpendicular to the 
edge of the wound, to enter the needle well back from the edge of the 
wound, and to include all the coats of the bowel, especially the mucosa. 
After making three or four sutures a knot must be tied in onler that too 
much of a purse-string action may not be obtained. Instead of this knot 
1 frequently use a device for locking which I believe is original with 
myself. This consists in entering the point of the needle at a spot an 
eighth or a quarter of an inch back of the insertion of the last preceding 
suture, passing the needle through the bowel wall diagonally, in such a 
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manner that the loop of silk goes through the preceding loop that lies 
within the bowel wall. The effect of this maneuver, it will be seen, con- 
sists in making a knot within the intestinal wall, and it will be found that 
traction upon the suture can no longer produce a puckering of the wound 
edges. The process of passing sutures and occasionally locking is con- 



Fig. 390. — ^Tiie Lembkrt Stitch (Gould), 

Tho interrupted stitch is .shown on the left, the continuous stitch on the right. The apparent 
irregularity in the continuous stitch is due to its not yet having been pulled tight. 


tinned until the wound is entirely closed, when a final knot is made, and 
the suture cut short at both ends. A stream of hot salt solution (tempera- 
ture 100° to 115° F.) is to be applied in order to wash away infeertious 
matter. The operator's hands are disinfected and the Ijcmbert sutures are 
next applied. The objects of the first layer of sutures were as follows: 
to prevent escape of intestinal contents; to prevent hemorrhage; me- 
chanically to support and maintain in apposition the intestinal walls. 

The object of the Lembcrt 
sutures is to bring together 
surfaces of peritoneum 
which, having the power of 
rapidly adhering, will pro- 
duce within a few hours a 
barrier to the spread of infec- 
tion from the line of sutures 
that passes through the in- 
testinal wall. For this rea- 
son, then, the Lembert su- 
ture must be applied with 
great care. Beginning at 
one end of the wound, the 
needle is passed through the peritoneum down to the fibrous coat of 
the intestinal wall; a bit of this is picked up with the point of the 
needle, the direction of the needle is changed, so that pressure upon 
the blunt end causes it to emerge from the peritoneum, holding within 
the grasp of the thread a portion of peritoneum and a bit of fibrous 



Fig. 391. — Lembert Interrupted Stitch, with 
Crobb-bection (Gould). 
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tissue. The peritoneum has but little mechanical resisting power, and it 
is the fibrous tissue which makes it possible to bring together peritoneal 
surfaces without passing the needle into the lumen of the bow^el. It is of 
minor importance in what direction the needle is pointed into the coats of 
the bowel for this purpose. As a rule, however, where continuous Lem- 
bert sutures are used, the needle is kept parallel to the wound edges. 
Where the suture is interrupted, 
it may be applied in a direction 
perpendicular to the line of the 
wound, especially if the so-called 
mattress sutures are to be used. 

I advise the use of the sim- 
plest forms of suture, especi- 
ally those already described, 
since extensive practice in the 
use of a few sutures will give 
much greater skill in their appli- 
cation. The Lembert suture may 
be interrupted by knots as fre- 
quently as seems necessary in order to prevent a puckering of the line. 
This is of especial importance where, as is often the case, it is desired to 
apply a third line of sutures in onler to prevent peritonitis from leakage, 
since, if the sutures were not interrupted by locking, each successive 
line of stitches would contract the line of incision still further. At the 
close of this work the bowel should again be washed with hot salt 
solution. 

Other well-known sutures for enterorrhaphy are the following: llal- 



Fici. 392 . — Lkmokrt (’oNTiNuorH Stitch with 
Crorr-skction ((iould). 



Fia. 393. — IIalsted'b Mattrkrr Stitch (Oould). 
A drawn to A. 


sted^s mattress stitch (Fig. 398), Cushing’s right-angled stitch (Fig. 394), 
and Conneirs suture (Figs. 395, 396, 397). They need no detailed de- 
scription, sin(5e the pictures furnish an adequate idea of the method of 
application. 

Intestinal Anastomosis.— The simplest form of anastomosis per- 
formed on the gastro-intestinal tract is that involving two parts of the 
small intestine. 
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The portions of the bowel to be united having been chosen with care 
and so arranged that peristaltic waves in the two portions will be in 
the same direction and the fecal current will not be deflected from its 
course, a line of Lembert sutures with frequent locks or knots is to be so 
applied as to unite the sides of the selected loops at a distance from the 
free border of the bowel equal to one-third or three-fourths of its (drcum- 
ference. As this preliminary layer of J^embert sutures is to form the 
outer barrier against peritoneal infection, each extremity of its line is to 
be curved toward the free border of the bowel and the ends of the threads 
are to be left long. Since there is but little to resist the force of scar 
contraction in the bowel, it is desirable to make the anastomotic opening 




Fio. 394. — CuBiriNo’B Right-angled Continuous Suture (Kelly-Noble). 


at least two and one-half times as long as would be necessary if this 
contraction were not expected. The loops of bowel may be grasped by a 
long artery forceps or clamp in such a way that the tissues through which 
the incisions are to be made are held in its grasp. The purpose of this 
forceps is at once to hold the bowel and to prevent the escape of intestinal 
contents when the incisions are made. If the forceps are not closed 
with undue severity, there will be no danger of gangrene. 

Now, with the knife or scissors make an incision in each coil as nearly 
as possible in the line of its free border; if the forceps has been rightly 
applied, there will be neither hemorrhage nor escape of intestinal contents. 
With a larger needle with armed heavier silk, -apply the Albert Lembert 
stitches with frequent locks or knots to unite firmly the cut edges at all 
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Fia. 395. — CoNNEi.T. Suttjrk ((loiild). 

Shows method of placing the three mattress mesenteric stitches. For the sake of e'.earnc^ 
these stitches have not been tied, although, actually, each stitch should be tied as soon as it is 
introduced. 


points. Care should be taken 
to apply looks or knots at the 
points where a change is made 
in the direction of the line of 
sutures. Wash off the bowel 
with hot salt solution without 
allowing the wash-water to flow 
over the remainder of the op- 
erative field. Complete the 
line of Leiiibert sutures by the 
use of the needle and thread 
left attached to the original 
f.,embert sutures. A second 
layer of fjembert stit(?hes may 
be applied if desired, but it is 
not necessary if the first layer 
has been well placed. 

Connell’s mattress stitch 
for end-to-end anastonaxsis is 
illustrated in Figs. 395, 396, 
and 397. 

The formation of an anas- 
tomosis between the small and 
large intestines presents a 
problem in the differing dia- 
meter of the tubes to be uni- 
ted. It must be remembered 
that the stitches through the 



Fig. .395. Suture (Kelly-Noble). 

Knots applied within the lumen of bowel; starting 
the second row. 
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larger organs must include a relatively large amount of tissue in the 
case of the Albert stitches to guard against mechanical rupture (dis- 
traction) and consecutive hemorrhage; in the case of the Lembert 
sutures, to afford sufficient grasp of the subperitoneal tissues to avoid 
yielding of the line. 

McGraw Elastic Ligature. — In May, 1891, T. A. McGraw, of Detroit, 
Michigan, published the results of a study of the use of elastic ligatures in 
gastro-intestinal surgery for producing anastomoses between parts of 
the tube. After much experimentation McGraw worked out a satisfactory 
technic for the production of openings between these hollow organs with 
the aid of continuous elastic constriction. 

A continuous row of licmbert sutures is so placed as to bring to- 
gether the intestinal peritoneal coats in a line beyond the proposed 

point of anastomosis, the ends 
of the suture being left uncut. 
This first preliminary line of 
sutures is to form the outer line 
of defence against infection. 
Next an clastic suture of ru])l)er 
which is threaded into a heavy 
needle is passed through all the 
coats of each l)owel, success- 
ively, into the interior of the 
tube; the needle is carried along 
thnmgh the bowel to a point 
near the end of the preliminary 
line of silk sutures, where it is 
forced out of the bowel again. 
The same thing is repeated in 
reverse direction, producing in 
this way a loop of elastic liga- 
ture which embraces the part 
which is to produce a new open- 
‘ Fio. .S97.— CoNNKij/s SuTiTRE (Keiiy-Nobie). ing. The elastic ligature is then 
Methotl of inserting needle for tying the last knot. firmly tial, after having bccn 

drawn tightly together, and the 
knot itself secured by a heavy silk ligature. Next a lembert silk 
suture is applied about the peripheiy’^ of the field of operation, the 
elastic ligature having been cut short. 

A large anastomotic opening can be made in this way, 2J inches of 
bowel wall being easily included in the grasp of the ligature. McGraw 
lays stress upon the choice of a proper ligature. He says it should be 
a firm, hard, round, rubber cord at least 2 mm. in diameter, of the very 
best quality of rubber. A rubber thread or flat band will not act as a 
proper substitute. Nelson, Baker & Co., of Detroit, have recently had 
molds manufactured for the production of ligatures tapering at the 
end. 

The elastic ligature making continuous presbure upon the bowel wall 
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causes necrosis and gangrene, which soon sets free the ligature, which 
floats down the intestinal track. 



Kiel. 398. — Latkrai. .Anaktomohis hv thk Mc;(ikaw I.icatithk. ((jould). 

1’hc first soroiniiacuhir stifeh has been jjlaeetl. The rubber liKaturu has been intriHliiced with 
two necdle.s. Note knot on left (Murphy) in middle of rubber lif^atui'e, to increase the speed of 
the cut-out. 


Results by this nietliod have been very satisfactory b) those who 
have used it. The advantages of the operation are nuineruos, not 
the least being the fact that 
the danger is very slight, ow- 
ing to the fact that the 
bowel is not extensively 
openal during the operation 
so that infection is not likely 
to occur. It is rare that the 
anastomotic opening luis to 
be made patent at the mo- 
ment of operation. In a 
case of that kind the McGraw 
ligature would be unavail- 
able; where conditions are 
not pressing, the ligature 
offers an excellent method of 
procedure, especially for in- 
experienced operators. It 
has the advantage over metal- 
lic instruments that the liga- 
ture can pass away without 

risk of producing intestinal obstruction, ulceration, hemorrhage, and 
other accidents. 



Fig. .399. — Latkrai. Anahtomohih by tub McOraw 

J.IGAT1THK ((lOUld). 

The ligature in heinfc drawn taut, thufi dragging 
the tw<» knf»t» to/iether. Note methixl of depreminff 
the hret seromiiHCular eiiture with the blunt end of 
forceps. Note positirin of silk tie which is to secure 
the knot in the rubber lifcature from slipping. 
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Jejunostomy. — In a 

variety of lesions of the 
stomach the production of a 
jejuno-cutaneous fistula has 
been frequently suggested 
and practised. The fistula 
is useful in nourishing the 
patient artificially when the 
stomach is no longer pervi- 
ous and cannot be rendered 
pervious by operation, when 
the stomach is incapable of 
performing its functions of 
digestion, and when that 
organ is the seat of disease 
which would be aggravated 
by the presence of food or 
its passage through it. The 
indications for the operation 
are discussed in the chapter 
upon the diseases of the 
stomach. H. Lempp‘® has very fully considered them in a recent arti- 
cle. The technic of the operation is described in Vol. Ill, pp. 942 -944. 

Appendices- 
tomy. — Appen- 
dicostomy is the 
name applied by 
Weir to making 
an opening in 
the appendix af- 
ter having with- 
drawn its free 
end through an 
abdominal incis- 
ion, and fixed it 
there. The tech- 
nic of the oper- 
ation is very 
simple. The or- 
dinary incision 
through the ab- 
dominal wall 
having been 
made, the ap- 
pendix is drawn 
up to tlie skin 
and fastened to 
it by suitable 



Fig. 401. — Appkndicostomy (Moynihan). 

The incision in the skin is made long to show the details of the 
operation. It need no^be longer than 1 to 1^ inches when the operation 
is performed during lifh 



Fio. 400. — Latekal Anastomosis by the McGraw 
JjiGATiJiiE (Gould). 

This shows the three stages of tlie technic. On tl 
right the first seroiniiseiilar continuous stitch is visibh 
wliile, to its left, tlie intestine is puckeiYsl up by the nil; 
ber ligature, which lia.s been tied tiglit and cut close. O 
the extreme left are seen the interrupted serotnu.scuh. 
.stitches with which the whole frtmi of the joint wi be 
clo.se<l in. 
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sutures through the peritoneal coat and tlirough the skin. The appendix 
may be immediately opened and a tube may be passed into its interior, 
or the opening may be deferred for twenty-four or thirty-six hours. 

Weir and others have found appendicostomy of great service in washing 
out the bowel when chronic inflammatory' processes demand irrigation 
of that part of the tube. 

Colostomy. — The most frequent indication for the production of a 
colostomy or artificial communication between the colon and the skin, 
allowing the fecal matter to be discharged externally, instead of requiring 
it to pass through the remainder of tlie bowel is to be found in those dis- 
eases, such as carcinoma and sarcoma, which permanently impair the 
functions of the rectum and anus. 

By fecal fistula is understood an opening which, though it allows fecal 
matter to pass out upon the skin, does not necessarily force all of the 
material to pass in that direction. 

A fecal fistula is useful at times in temporarily relieving pressure in 
the intestines, and in partially diverting tlie fecal current outward rather 
than downward. The fecal fistula may l)e easily produced by making 
an incision over the cecum as for appendicitis, or in the left inguinal 
region, bringing the large intestine up to tlie wound and attaching the 
peritoneal edge to the wall of the bowel by means of an ordinary I^embert 
suture. The bowel may then be opened, and its cut edge united to the 
fascia or to the skin. If the bowel is sutured to the skin, a permanent 
mucocutaneous fistula is likely to result, while if one sutures the bowel to 
the fascia instead of the skin, the fistula can be more readily closed Avhen 
no longer required. 

If no pressing need for relieving the interior of the bowel from pressure 
is at hand, the bowel need not be opened for twenty-four or thirty-six 
hours after it has been stitched to the parietal peritoneum. The danger 
of peritonitis, which in any case with careful work is not great, is in tliis 
manner reduced almost to nothing. 

Where it is desired to deflect the entire contents of the bowel outward 
and to prevent all irritation from this source from occurring lower down, 
an artificial anus is best provided. This is effected by entirely transect- 
ing the bowel after fixing it in a wound of the alidominal wall. If the 
wound is made by separating muscle-fibers instead of cutting them, an 
action somewhat like that of a sphincter is provided. This, however, is 
not often necessary, as patients demanding such an operation are, as a 
rule, in a deplorable condition, from which they are to be speedily released 
by death. 

I have frequently made use of the following modification of the very 
simple method of Maydl. 

Under gas or ether or local anesthesia make an incision from IJ to 3 
inches in length, depending upon the thickness of the abdominal wall, 
over the colon at the point desired ; draw a loop of the bowel up out of the 
abdomen, and pass through its mesocolon a rod the size of a lead-pencil, 
of glass or wood, rolled up in gauze, and allow its ends to project on each 
side, resting on the abdominal wall. In this manner the colon is fixed 

VOL. IV — 46 



722 


SURGERY OF THE INTESTINES. 


in the abdominal wound under a heavy dressing for twenty-four or 
thirty-six hours, when it may be opened with the scissors without anes- 
thesia, allowing the escape of the intestinal contents. At that time or 
even later it may be wholly divided and, if one desires, the lower end of 
the bowel may be entirely closed by suture. 

This operation can easily be performed upon patients who are very 
much emaciated and extremely weak without much fear of loss of life. 

Treatment of Linear Gangrene. — Crampe has made an extended 
study of the subject of gangrenous linear grooves upon the wall of the in- 
testine, produced by the pressure of bands or of hernial sacs. While he 
is of the opinion that in a certain percentage of these cases it is admissible 
to sew over the peritoneum from neighboring parts of the bowel, he warns 
against applying the principle too freely. 

In cases where gangrene has already occurred, the method proposed 
and executed by myself will be of value, since a practically unlimited 
amount of peritoneum can be drawn upon, owing to the splitting of the 
intestinal wall in a longitudinal manner opposite the mesenteric insertion.^® 

Resection. — The importance of closing the slit in the mesentery after 
all operations requiring such an opening to be made has long been recog- 
nized. Kdrte called attention to this requirement in 1895. Braun 
described a case of internal strangulation after intestinal resection due ho 
this cause. A similar case was reported by Heidenhain, the occlusion 
occurring after resection of the colon for carcinoma.®® 

The simplest and most effective method of resecting the bowel con- 
sists, in my opinion, in the immediate closure of the cut ends and the 
restoration of continuity between the remaining portions of the bowel at 
a new point. This of course means the establishment of a lateral or side- 
to-*sidc anastomosis instead of making an end-to-end union. I am 
convinced of the desirability of this method because tissues are utilized 
which have not been mutilated and therefore damaged or infected, and 
because much of the work, namely, the application of the peritoneal 
stitches, can be effected before the tube is opened. Furthermore, it is 
often possible to lift out of the abdominal cavity these portions of the 
bowel, whereas an end-to-end union is often difficult because the part 
cannot be withdrawn. The technic of resecting the bowel and perma- 
nently closing the part to be left has been simplified in my practice 
to a very considerable degree. The technic is a modification and amplifi- 
cation of Kocher's suggestion. 

Apply upon the intestine at the point where the bowel is to be divided 
a long artery forceps compressing the entire intestine, set at such an 
angle to its border as will insure a good blood-supply to the edges of 
the wound. By the sides of the first forceps place two others as close 
to it as possible. Remove the first forceps and transect the bowel with a 
knife as closely as possible to the forceps which is placed upon the part of 
the bowel to be removed. Wrap up in a laparotomy compress the cut 
end of the bowel which is to be removed in order temporarily to pro- 
tect the operative field from infection. Now, with a continuous heavy 
suture whip over the end of the intestine which is to remain. This suture 
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is a continuous one without locks or knots. When the suture has been 
applied but not fastened, have the assistant remove the forceps. Then 
draw the suture tight to form a purse-string, and tie the end. Wash the 
end of the bowel with a stream of salt solution. Disinfect the hands and 
invert the line of sutures just described into the interior of the bowel 
by means of a continuous Ijembert suture without knots or locks. 

Repeat the same process upon the bowel at the other side of the part 
to be resected. 

The portion of the bowel to be removed may now be excised after 
preliminary ligation of the mesenteric blood-vessels, preferably at a 
point near the bowel, in order to prevent interference with the blood- 
supply of the remaining intestine. A lateral anastomosis may now be 
made. 


L. 



Fio. 402. — Rkhkotion (Mtiynihon, after Kfiohcr). 
The mesentery i.s <iff chise to the gut. 


After-effects of Extensive Enterectomies.— A. K. Barker®* gives 
three cases illustrative of the condition of the small intestine some 
years after extensive enterectomies. There must be few sui*geons now who 
do liot recognize the peculiarly disastrous effects of paralysis of the bowel 
in advanced intestinal obstruction. But few of us are likely to have many 
opportunities to see the effect of this paresis on the living gut years after 
the relief of severe obstruction. 

Two of these patients, both women, were operated on years ago for 
gangrenous femoral hernia, and in both Barker was obliged to resect long 
tracts of small intestine in order to obtain relatively sound tissue for the 
anastomosis. Both made satisfactory recoveries, but were readmitted for 
operations in the course of which it was possible to examine the original 
seat of the enterectomies. In both it was most interesting and instructive 
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to observe that though the communication between the two portions of 
the bowel was perfect and as wide as possible, the afferent or proximal 
portion still showed unmistakable signs that it had not yet recovered 
its former tone as contrasted with the efferent or distal portion, which 
was normal. The significance of this observation appears verj’^ great, 
from both a medical and a surgical point of view, and so far as Barker 
knows, lias not yet attractal attention. Tliese two observations made 
inira vikim fill up, to a certain extent, a gap in our knowledge as to the 
changes which take place in an intestine above an acute obstruction, and 
as to the period during which these effects may remain after the latter has 
been relieved. It might at first sight appear almost incredible that evi- 
dence of want of tone in the bowel should exist several years after the (*ausc 
has been removed. This fact, which Barker was able to demonstrate to 
his class, drives us to the conclusion that in acute strangulation we must 
operate before these changes have had time to develop, and if this be 
impossible, we must not hesitate where resection is necessary to remove 
large tracts of bowel in order to get well above the paralyzed portion, 
saturated as it is with toxins and thus devitalized. 

Intestinal Exclusion. — By intestinal exclusion we understand the 
diversion of the fe(^al current by a short cut away from a certain limited 
part of the intestine. If the exclusion ds effected by making a fistulous 
opening (anastomosis) between the loops of bowel above and below, we 
consider the exclusion partial or incomplete, since a portion of the fecal 
matter may still find its way into that part of the bowel which is thrown 
out of the direct fecal current. By complete exclusion we understand 
that both the proximal and distal ends of the excluded loop of bowel are 
closed by invagination sutures. The excluded part of the bowel has oc- 
casionally been left entirely separated from both the remainder of the ali- 
mentary canal and also from the skin, and a number of instances are re- 
corded in which this procedure has given rise to no grave consequences. 
The majority of experienced surgeons counsel against so radical a maneu- 
ver, on the ground that infc(;tious matter has no exit and that perforation 
may take place, especially in cases where ulceration and other destructive 
processes are going on in the infected loop. In the main it is wiser to leave 
the excluded part in communication at some point with the remainder of 
the bowel or with the skin. If the latter method has been followed, but 
a small amount of discharge will take place after the first few days and 
the patient will not be seriously inconvenienced by the fistula. In car- 
cinomata of the colon otherwise inoperable, intestinal exclusion, which has 
been so strongly advocated by v. Kiselsberg, will be found to have many 
beneficent applications, llie surgeon, however, must not be tempted 
by the simplicity of the procalure and the relief and comfort which it 
gives the patient to neglect the possibilities of resection where it is feasible. 

The technic of exclusion consists merely in permutations of procedures 
already described. Following Prutz, we may call the lumiha of the bowel 
which are exposed Viy transection above and below the part to be excluded. 
Nos. 1, 2, 3, and 4, counting from above downward. After transection 
the lumina 1 and 4 may be closed with a lateral anastomosis between the 
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proximal and distal parts of the intestine, while lumina 2 and 3 may be 
treated after one of the following methods (Prutz): (1) Both are sutured 
into the skin; (2) the upper end is dropped, the lower end sutured into 
the skin; (3) the reverse pro(;edure is practised ; and (4) both are dropped, 
(a) after each end has been closed, or (6) after tlie ends have been united. 

Unilateral exclusion, that is to say, the operation of transecting the 
bowel, permanently occluding the end of tlie distal portion and im- 
planting the proximal end at a point remote from tlie site of section, is 
open to an insuperable objection, rendering it a metliod unfit for recom- 
mendation. llaberer^® has made an extensive study of this subject under 
the dire(?tion of von h]iselshcrg. It will easily be seen that., in order to 
make the end of tlie proximal part of the bowel ajiproach tlie point of 
implantation, it will be necessary to nick the mesentery and that , after 
the implantation, a gap will exist below the mesentery of the implantiHl 
jiart through which it will be easy for coils of intestine to j)ass, making 
obst ruction an easy accident. 1 1 is far better, therefore, to make a side-to- 
side anastomosis instead of an end-to-side ajiposition. 
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CHAPTER LXIII. 


SURGERY OF THE APPENDIX VERHIFORMIS. 

By John B. Murphy, M.D., 

CHICAOO. 

TYPHLITIS, PERITYPHLITIS, EPITYPHLITIS- 

A great many keen clinicians observed and studied cases of appen- 
dicitis at the end of the eighteenth and the beginning of the nineteenth 
century, but their incorrect nomenclatui’e and the lack of a definite 
knowledge of the anatomy and primary pathology of the tissues involved, 
as well as their inability to interpret the relationship between the clinical 
symptoms and the underlying pathologic processes, make their voluminous 
records almost useless. An epoch-making advancement in the history of 
appendicitis begins with Reginald Fitz, of Boston. To Fitz belongs the 
credit and honor of having given a mjisterly description of the discjuse, 
of having introduced the term appendicitis, and, particularly, of having 
been the first powerful advocate of timely surgical intervention. The 
literature following Fitz’s forceful article would make a library in 
itself, but a careful analysis and discrimination may exclude most of it, 
leaving only a few classic articles, among which we mention those of 
Bull, Krafft, McBurney, Murphy, Deaver, and later those of Sonnenburg, 
Krbnlein, Roux, and a few others. It is neither wise nor permissible to 
exhibit patriotism in science, but one cannot help stating that America wius 
the pioneer in the advancement and elucidation of perityphlitis and appen- 
dicitis, and particularly that she has taken the lead in bringing its surgical 
treatment to its present high standing as a life-saving procedure. 

Historical. — In 1867, Willard Parker, of New York, successfully 
treated four cases of appendical ab-scess with phlegmon of the abdominal 
wall, by a simple incision and evacuation of the pus. In 1873, W. T. Bull 
published a valuable article on ‘^perityphlitis” biised on an analysis 
of sixty-seven cases. Seven years later. With, a Norwegian, published 
an article the title of which suggests its contents, namely, “Peritonitis 
Appendicularis.” Four years later a remarkable step was made by 
Mikulicz, who in a powerful address urged laparotomy in perforations 
of the stomach and intestine. All these periods and events bring us to 
the writings of Fitz and Gaston, of America, and Krafft, of Lausanne. 
In an article published by Fitz in the “American Journal of Medical 
Sciences” in 1886, he showed that the clinical picture in two hundred 
and ninety cases of typhlitis and perityphlitis closely resembled that of 
two hundred and fifty-seven cases of perforation of the appendix, and 
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distinctly pointed out that the appendix is responsible for most abscesses 
occurring in the right iliac fossa. He makes it clear that the variations 
in the clinical picture depend to a great extent upon the anatomic varia- 
tions of the appendix, its position, length, etc. Fitz wished to call 
attention to inflammation of the vermiform appendix as the primar?/ lesion, 
and that to which treatment was to be directly applied. liut perhaps 
the greatest credit that Fitz deserves is for the powerful manner in which 
he urged early surgical intervention. An equally powerful advocate was 
Gaston in this country and, as mentioned, Krafft, of Lausanne. 

The more recent writei*s, in reviewing the history of appendicitis, 
have confined themselves to a review of articles published under the 
caption “Appendicitis,” and have therefore omitted the important and, 
indeed, creative works published under the headings “Phlegmon of 
the Right Iliac Fossa,” “ Intra- Abdominal Abscess,” “ Pericecal Abscess,” 
“ Epityphlitic Abscess,” “Perityphlitic Abscess,” “Perityphlitis Vermic- 
ularis,” and “Perityphlitis.” Indeed, the last wjis the title of many 
able papera in which the keenest insight as to the etiologic and pathologic 
conditions, clinical manifestations, and surgical indications and operations 
were most forcefully outlined long after Fitz had suggested the name 
of appendicitis, but before it was generally adopted. The perit 3 q)hlitic 
pathologic changes were regarded as the most important features of the 
disease, the appendix being considered the locus rninoris resistentiw. 
The change in name from perityphlitis to appendicitis was not a change 
in our medical knowledge, but a change in the accentuation of the etiologic 
factor, in place of the gross pathologic proceisses. The monograph of 
Krafft, which followed those of Fitz, Bull, and Kobeit F, Weir, but 
immediately preceded Sluiphy^s and McBurney’s, generated the greatest 
surgical activity. Murphy, in a paper read before the Chicago Medical 
Society, November, 1889, in which he reported eight cases, made the 
following plea for early operation: “It is our conviction that before 
many yearn every ciise of perityphlitis when diagnosed will be immedi- 
ately operated, the appendix ligated, if possible, and amputated. This 
operation gives the only guarantee, that a patient can have, of safety 
from the impending danger of the disease and security against its re- 
turn.” These statements preceded the publication of McBurney.* 

The old operation was performed in the presence of phlegmon of the 
abdominal wall, which included the period to 1888, with the exception 
of desultory ciises of removal of the appendix in conditions other than 
acaite inflammations. One of this class was operated by Marcy, of Boston, 
1876, and one by McBurney, May 21, 1888 — “a retention suppurating 
cyst of the appendix.” In contrast with the old operation, the modern 
surgical procedure is that based on the diagnosis of infection of the appen- 
dix and pericecal tissue before the manifestations of phlegmon or fluctu- 
ation, and had its origin in 1888 and 1889. This was the basis of Murphy's 
action and declaration quoted above; his first operation was March 21, 
1889. The masterly work of American surgeons in this field deserves 
splendid commendation. The pioneers in other countries are Reclus, 
♦McBurney: New York Medical Journal, Dec. 21, 1889. 
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Roux, Talamon and Dieulafoy in t'rancc; Hancock, Treves, Kelynack, 
and Lockwood in England; and Krdnlein, xMikulicz and Sonnenburg 
in Germany. 

In the struggle for priority, Thomas G. Morton, of Philadelphia, 
and Sir Frederick Ti*eves each claim to have fii*st I’emoved the ap- 
pendix in 1877, but in neither case was it for the acute infective 
variety as now understood. In many publications Krdnlein has been 
given credit for making a definite diagnosis of appendicitis and deliber- 
ately operating for its removal. This is not in accordance with the facts. 
He made the diagnosis of ‘intestinal obstruction or peritonitis^' and 
operated; in sponging out the pus he found the appendix free from ad- 
hesions with a perforation near its base; he tied the mesentery and stuin|) 
of the appendix and cut it off; the patient died tliree days after from 
collapse. 

Anatomy.— “The vermiform appendix," says Paul Recliis, “is the 
diverticulum of a diverticulum, the cecum of a cecum." It is the un- 
developed part of the cecum, coriespoiidirig to the long terminal jwrtion 
of the latter found in the lower animals. 

The appendix, in addition to being pushed to the left, is apparently 
carried back by predominating growth of the anterior wall of the cecum. 
Hence it usually branches off (in about tK) per cent.) from the inner or 
inner and posterior wall of the cecum, about one inch below the lower 
border of the ileum where the latter enters the large bowel. 

The direction taken by the appendix is so variable as to defy 
classification. When not adherent it may occupy a number of positions. 
Lafforgue, for example, found it hanging into the pelvis in 41.5 per 
cent, of two hundred cadavem of all ages and l)()th sexes; pointing 
toward the spleen in 26 per cent.; resting on the iliacus in 17 per cent., 
and retrocecal in 13 per cent. Other observers give the retrocecal jus 
the most common, etc. For all practical purposes it rmiy be sjiid thjit 
in over one-luilf the cases the jippendix points either up and iUj or down 
and in. 

These figures relate to the cadaver. Marian points out that there 
is nothing to prove that the appendix occupies during life the position 
it is found in at the necropsy. “The appendix is very mobile," says 
this author, “and may occupy, even in the same subject, Jill sorts of posi- 
tions according to whether it and the cecum are distended with gas or 
empty." 

In addition to four or five positions of the organ which may be termed 
normal, there are several abnormal ones; for exjimple, its presence in 
a hernijil sac or in one of the cecal fo.ssae (twelve times in one hundred 
and four subjects— Lockwood jind Rolleston). When the cecum re- 
mains in its primitive fetal location in the left iliac fossa, the appendix will 
be on the left side (Fig. 403). 

As a result of the free movements of the appendix, it may become 
adherent in various locations — to the omentum, mesentery, parietal 
peritoneum, the rectum and bladder, or the internal genitalia of the 
female. Finally, a fistulous communication may be established be- 
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tween the adherent appendix and other parts of the bowel, e. j., the 
cecum, ileum, or rectum. 

The size of the appendix is as variable as its position. The length 
is from 1 to 9 inches (Wister, JiUschka) or 9J inches (Trevor, GeorgiefT). 
The average length as established by several thousand measurements is 
3.6 inches. In the fetus and new-born child the organ is relatively longer. 
In the adult female it is about one-half inch shorter on the average than 
in the male. The diameter averages one-fourth inch at the base and 

one-fifth inch at 
the middle and 
tip. The diam- 
eter affords no 
index to that 
of the lumen, 
for the walls 
vary much in 
thickness. The 
appendix is 
sometimes, 
though rarely, 
absent (Zuckcr- 
kandl, T.affor- 
gue, Swan). 

The appen- 
dix is provided 
with a mesen- 
tery of its own 
— the mesoap- 
pendix or mes- 
enteriolum. 
This, like many 
other of the 
folds of the 
peritoneum, is 
due to a lifting 
of a fold of 
peritoneum by 
the blood-ves- 
sels in the fetus 
as they course 

along. It comes off the left or lower surface of the mesentery of the 
ileum at its termination, and, passing behind the latter, runs along the 
appendix. In the fetus it extends to the tip, as it does in over one-half 
of the adult subjects; when too short it causes the appendix to become 
curled upon itself. In the fetus and young child the mesoappendix is 
thin and translucent; in the adult it contains much fat, especially in 
corpulent individuals. Between its layers are also found unstriped 
muscle-fibers, the appendicular artery and its branches, with the ac- 



Fio. 403. — ^AppiiJNDix Locatkd on the Lei-t Side (Gronroos). 

1, Stomach; 2, first part of ciiKKlenum; 3, vertical part of iluoclenum 
(dotted); 4, beginning of jejunum; 5. end of ileum; 0, section of the 
common mesentery; 7, cecum; 8, angle formed bv colon; 9, splenic 
flexure; 10, descending colon; 11, rectum; 12, spleen; 13, pancreas; 
14, superior mesenteric artery. 
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companying veins, nerves, and lymphatics, and one or more lymph- 
nodes. 

The lumen of the appendix opens into the cecum about one inch 
below the ileocecal valve. This opening is funnel-shaped, as a rule; 
occasionally it is a mere slit or a circular orifice. It is sometimes 
partly closed by a fold of mucous membrane, discovered by Weitbiecht, 
but known as Gerlach’s valve. It is evident that this must be rudi- 
mentary, or flatus or feces could not enter the appendical lumen. 
Moreover, it is by no means constant; for instance, Lafforgue met with 
it but twice in his two hundred cases. 

Since the classic researches of Ribbert, we know that the lumen of 
the appendix may become 
wholly or partially obliterated. 

This observer found this pro- 
cess commencing as early as 
the fifth year, and it was pres- 
ent in over 50 per cent, of the 
subjects over sixty. 

Total obliteration was ob- 
served by Ribbert in 3.5 per 
cent, of the cases. This cor- 
responds very nearly to the fig- 
ures of Lafforgue (3 per cent.) 
and of Lockwood and Rolleston 
(4.5 per cent.). Total oblit- 
eration was not observed by 
Ribbert before the age of thirty, 
and it is most frequent after 
sixty. Partial obliteration was 
observed in over one-half the 
cases, to a degree involving 
one-fourth of the length of the 
appendix. The length of the 
appendix is also of considerable 
influence in the production of 
occlusion. Ribbert found, ' appknwx to 

other things being equal, that 

occlusion was more frequent in the short appendices than in the long 
ones. 

Arteries. — ^The appendicular artery, a branch of the posterior ileo- 
cecal, runs down behind the ileocecal angle, crosses the ileum (hence is . 
liable to be compressed by fecal masses in the latter), and reaches the 
appendix at a variable distance from its biise. It then runs in the free 
border of the mesoappendix to the tip, giving off a few l)ranches in its 
coui’se; these vary with the length of the appendix, from two, three, or 
four, to seven or eight. While the appendicular artery anastomoses 
with the cecal artery, the communicating branches are extremely minute, 
and the circulation may be said to be terminal. The branches of the 
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artery run in the subserous coat, and supply both walls in the same 
manner as the branches of the superior mesenteric do the small intestine. 
Hence when the mesoappendix does not extend along the whole length 
of the appendix, the terminal portion has a poor blood-supply. More- 
over, as in the small intestine, that part of the appendix nearest the 
mesentery is better provided with blood than is the opposite side. 
The base of the appendix is supplied, in addition, with blood from twigs 
of the cecal branch of the posterior cecal artery. This is the only source 
of blood-supply to the appendix in the fetus before the mesoappendix 
forms. 

Veins. —The veins accompany the arteries. They are very thin-walled 



Fio. 405. — Showing the Arrangement op the Arteries and Lymphatics op the Vermiform 
Appendix and Ileocecal Region. 

and are among the most dependent branches of the portal system (the 
hemorrhoidal and sigmoid alone being lower). It will be noticed that 
the blood-supply of the appendix is very precarious and readily liable 
to interruption. 

Lymphatics. — ^I'hese accompany the blood-vessels and empty into 
a lymph-node which is rather constant at the ileocecal angle. It is 
occasionally found some distance away in the lower portion of the mesen- 
tery, and is then not distinguishable from other mesenteric glands, of 
which it is, in this event, the lowest. 

Nerves. — ^The appendix has a rather abundant nerve-supply from 
the superior mesenteric plexus of the sympathetic system. 
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Structure. — ^The appendix has been compared to a Peyer's patch 
thrust out from the bowel like the finger of a glove, and so comprising 
all the coats of the large intestine. 

The serosa or peritoneal coat is continuous with the serous cover- 
ing of the mesoappendix, and entirely surrounds the organ save where 
the mesoappendix is attached. It is very thin, from to ^ inch 
thick, and adheres to the muscularis by connective-tissue fibere. 

The muscularis is composed of two layei*s — the longitudinal is from 
tV thickness, though it varies at different ages. The 

circular layer, which is nearly continuous, is about iV inch thick 
(also varying greatly according to age). At the base of the organ the 
fibei*s of the two layers cross, forming a network. 

The submucosa, which varies more in thickness than any of the othere, 
is composed of connective tissue wliich supports the blood-vessels, lymph- 
vessels, and nerves. The lymph-follicles from the mucosa often extend 
into this layer. The thin muscularis mucosae divides tins layer from 
the innermost coat. 

The mucosa is made up principally of lymphoid tissue with tul:)iilar 
glands and lymph-follicles embedded in it, with a single layer of columnar 
epithelium resting on a thin basement membrane. There are, in addition, 
the blood-vessels, lymph-vessels, and nerves. 

The lymphoid tissue has very recently been the subject of a paper by 
Berry and Lack. From their researches it seems there is practically no 
lymphoid tissue in the full-term fetus; the lymph-follicles, too, am absent. 
Within the first two weeks, two or three well-marked lymph-follicles 
appear, and lymphoid tissue is scattemd profusely throughout the whole 
mucosa. In a month more the number of lymph-follicles increases to 
from eight to twelve, and the lymphoid tissue is now seen infiltrating 
the mucosa and submucosa. At the age of thirty-two weeks the 
appendix is, to all appearances, an actively functionating gland. In a 
cross-section are seen ten or a dozen well-marked lymph-follicles and 
about one hundred and sixty tubular glands. The lymphoid tissue also 
tends to disappear, beginning in most cases about middle age. Unlike 
the follicles, however, it never totally disappears (Berry and I.ack). 

Surface Landmarks. — ^The familiar McBurney's point wiis thus 
first described by its distinguished discoverer: 

“I believe that in every case the seat of the greatest pain determined 
by pressure of the finger has been very exactly between an inch and a 
half and two inches from the anterior spinous process of the ilium in a 
straight line drawn from that proce.ss to the umbilicus. This point indi- 
cates the situation of the base of the appendix where it arises from the 
cecum, but does not by any means demonstrate, as one might conclude, 
that the chief point of the disease is there.'' 

Keith, who investigated the topography of the appendix for Sir Fred- 
erick Treves, prefers Munro's point, which nearly corresponds to 
McBurney's point, but is more precise. In a young adult this is found by 
drawing a line about 6 inches long from the anterior superior spine to 
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the umbilicus; where this crosses the outer edge of the rectus is Munro^s 

point, and is about 2.6 inches from 
the iliac spine. 

The structure most frequently 
found precisely under Munro\s or 
McBurney’s point is the ileocecal 
valve. In twenty-two cases the 
valve was immediately below or near 
Munro’s point, in fourteen above and 
external to it, and in fourteen below 
and internal (Keith). As already 
stated, the appendix is, on the aver- 
age, about one inch below the valve. 

After the abdomen is opened the 
appendix can be located at the ileo- 
cecal angle, or the cecum lifted uj) 
dragging the appendix with it, unless 
the latter be adherent. The longi- 
tudinal muscular layer of the large 
intestine is collected into three flat 
bands or teniae — the anterior or 
omental, the posterior or mesocolic, 
and the internal or free. Of these, the anterior, when traced down to its 
commencement, will lead to the base of the appendix This means, 
however, will be of little assist- 
ance when, as is so often the 
case, the structures are inex- 
tricably matted together by 
adhesions. The appendix wiien 
not readily found may be her- 
niated, as will be presently 
shown. 

Pericecal Fossae. — ^There 
are several fossjB or pockets 
in the peritoneum about the 
cecum, and the appendix may 
be lodged in either of tw’o of 
them and thus be hidden from 
view (retroperitoneal hernia of 
the appendix). In many cases 
it can be readily extricated; in 
others the orifice of the fossa 
becomes closed by adhesions 
and the organ is found with 
the greatest difficulty. This 
condition of affairs was prob- 
ably the case in many examples of so-called absence of the appendix.'^ 
It is believed that inflammatory phenomena are more likely to originate 
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in such herniated appendices, in which cixse the abscess is essentially 
retroperitoneal. 

These fossje are the ileocecal or ileo-appendicular, and the subcecal 
or retrocolic. The formei*, situated in the ileocecal angle, is bounded 
in front by a fold of peritoneum -the ileocecal fold (bloodless fold of 
Treves), behind by the mesoappendix, and above by the end of the ileum. 
The orifice looks down and to the left; it is (|uite large, as a rule, admitting 
two fingers as far as the til's! joints, and is found in nearly every subject. 
Hernia is most frecpient into this fossa. 

The subcecal fossa is bounded in front by the posterior walls of the 
ascending colon and cecum, behind by the i)eritoneum of the posterior 
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abdominal wall; the lateral boundaries aix* made up of folds of peritoneum. 
This is of good size also, an inch or so in each direc^tion. 

Etiology. — While physicians are positive thinkers, their imagina- 
tions are often vivid. This is well exemplified in the writings on the etiol- 
ogy of appendicitis. In text-l)ooks the writer is compelled, for the sake of 
completeness, to enumerate the prominent theories which have l)een ex- 
pounded. 

Sex. — ^There is no particular rejison why there should be a difference 
in the frequency in the two sexes, notwithstanding the fact that in our 
experience there w'ere more males than females. In the experience of 
Sonnenburg of a thousand cases of appendicitis, 67 per cent, were males. 
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In a series of Roux, of six hundred and seventy eases 53 per cent, were 
males. Barbier's six hundred and sixteen cases included 76 percent, 
males. Out of Deaver’s thi^ee hundi’ed cases 61 per cent, were males. 

Age. — Appendicitis is rare in infancy, very common in young adults, 
fairly common in middle life, and unusual in the aged. The prevalence 
of the disease in children and adolescents is explained by the fact that 
during the period of growth the lymphoid structures are overactive in 
their development, which may be the cause of their involvement. The 
diminution in frequency in later life is due to a more careful diet and 
more rational mode of living; furthermore, to the fact that adenoid struc- 
tures have atrophied, the lumen of the appendix has gradually contracted 
and in this way excluded the possibility of admission of fecal matter and 
foreign bodies. 

Appendicitis wius believed to be more common in the United States, 
and its prevalence has been attributed to the strenuous life and the lack 
of proper attention to eating. This is not in accordance with the facts; 
it has not been more ])revaLent, but was more uniformltf recognizedj more 
heroically and conservatively operated by American j)hysicians and surgeons 
than by any other. Indeed, it wjls ironically called in many l^uropean 
clinics the American disease. The laity of this country appreciate the 
danger of delay and consequently demand early surgical relief, which, no 
doubt, is an important factor in incioasing the number of cases operated 
and, thereby, the number of lives saved in America. 

Family Appendicitis, — It is an established fact that appendicitis 
is more prevalent in some families than in othei*s. This hemditary ten- 
dency is probably due to a jieculiar conformation of the appendix or to 
diminished resistance to infection, and, no doubt, to the fact that the mode 
of life and diet of the individuals arc similar. On the other hand, certain 
families seem to have a (omparative immunity against the disease. We 
have repeatedly oi)eratcd on two or more members of the same family 
and, not infre(]ucntly, within a short y)eriod of time. 

Trauma. — In 1S92 we called attention to the fact that trauma is 
occasionally an exciting factor. In an analysis by von Neumann from 
Bramann^s clinic, trauma figures ten times among one hundi*cd and fifty- 
two cases as an etiologic factor cither from a direct injury to the abdomen 
or from lifting. While trauma from without is not of very great impor- 
tance, we consider irritation of fecal concretions of great significance in 
the causation of appendicitis. The mechanical theory luis its advocate 
in Talamon. He states that if the lumen is obstructed by fecal concm- 
tions the wall of the appendix contracts and the glands of the mucosa 
become hyperactive, throwing out a greater quantity of fluid, and, jus it 
has no exit, it dilates the lumen, presses upon the blood-vessels, and in 
this way interferes with pmper circulation; furthermore, the stasis of the 
fluitl constitutes an excellent medium for the bacterial flora of the intes- 
tine, the virulence of which is greatly increased under these circumstances. 
Dieulafoy considers appendicitis a result of the occlusion of the appendix, 
either by calculi, foreign bodies, or stricture; even a simple edema of the 
mucosa may be capable of obstructing the lumen. The micro-orga?iisnis 
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become very virulent if they are retained under pressure. This statement 
is confirmed by the experiments of Klecki, who ligated the mesentery of 
the appendix and induced in this way a passive liyjieremia. The harm- 
less colon baidlli were considerably increjused in virulence when venous 
stasis was present. According to him, it is not necessary that the appen- 
dix should lose its patency in order to have an increase in virulence, as any 
cause which produces venous stasis is sufficient to increase the infection, 
irrespective of the occlusion of the lumen, luireign bodies, kinks, and 
twists favor venous stjisis. l\)zzi mentions tlie possibility of occlusion 
by (lerlach's valve. While the ])resence of a foreign body is utupies- 
tioiiably unfavorable, it may be present for months and years without jiro- 
dmnng erosion, the atrium which admits micro-organisms into the inter- 
cellular spaces of the mucosa causing inflammation. 

The proximity of the appendix to other inflamed organs very fre- 
quently produces what may be called secondary appendicitis ; for example, 
an appendix situated in the pelvis in intimate relationship with an in- 
flamed tube or ovary or with a pelvic exudate, regardless of its origin, 
with infected cysts of the broad ligament or of tlie ovaries, may become 
secondarily affected. This is illustrated time and again in gynecologic 
w'ork where a pathologic appendix is included in the diseased st-ruct un's 
of the pelvis. No doubt in many cases it is either diflicult or impossibk* to 
say whether the appendicitis wjis the ])rimary or a secondary infection, 
but the more extensive involvement of the pelvic organs, in addition to 
a suggestive history as to primary involvement of the adnexa, will facili- 
tate the differential diagnosis. Inflammations of the appendix are fr(‘- 
(luently secondary to those of the gall-l)ladder, as emphasized by I)i(Mi- 
lafoy, but the rcveisc has been our observation. Appendical infeidion, 
next to typhoid, is the most common etiologic factor in cholelithiasis and 
cholecystitis. 

Intestinal parasites - amceba coli, for instance -have occtisionally 
caused appendicitis. Among two hun<lred auto|)sies in (children under 
twelve yearn of age. Still found oxyuris in thirty-eight (aises, twenty- 
five of which contained the parasite in the appendix, the latter showing- 
evidence of catarrhal inflammation. ^letchnikofl reported a few cas(\s 
of appendicitis due to parasites; .Momush o])serve<l in his own pi’actice an<l 
collected a number of cases of this class; othei's have sirure reported (\‘ises. 

Diet. — liUcas-Championniere (HH)4), in an analysis of 22,000 patients 
among Roumanian peiisants, found but one case of afipendicitis; tliey 
live mostly on vegetables. The Roumanians living in the city, (diiefly 
on animal diet, are frequently affected; one case of appendicitis among 
every two hundred ancl twenty-one patients. The vegetarian diet of 
the Japanese and of the Indians of India seems to protect them against 
appendicitis. The absence of a})pendicitis among the Arabs living in 
tribes and on vegetables, with its prevalence among those in cities, where 
meat is the chief diet, luis already been spoken of. 

Golubof considers appendicitis as an infection sui (jeneris resembling 
follicular tonsillitis. Sir James Grant and Henry M. Lyman see a relation- 
ship between rheumatism and appendicitis. Finney and Hamburger 
VOL. IV — 47 
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state that articular involvement may be present either during or pmced- 
ing an attack of appendicitis. 

According to Sonnenburg, appendicitis is more frequent during epi- 
demics of la grippe. This is an orderly se(|uencc of the numerous general 
intestinal infections from that disejise. Constipation, which is considered 
by many an ctiologic factor, is entirely ignored by Denver. 

()(^hsner observed attacks of appendicitis in children as the result of 
some indiscretion in diet. In almost every case which came under his obser- 
vation the condition was previously diagnosed as acute gastritis, and only 
after the symptoms became very serious, was the proper diagnosis made. 

The bacteriology of the appendix was entirely 
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unknown until 1891, when its stud3Mvas undertaken 
by Adenot and Guillioud in I'rance. The nature of 
the infection in the appendix can be studied in var- 
ious ways: fimt, by making smears or cultures from its 
contents; second, by blood-cultures. The smear has 
the advantage of giving immediate results and also of 
showing all varieties of bacteria that may be present 
in tlie lumen, whereas the culture is imujciirate unless 
carefully plated, as the colon bacillus has the cultural 
I)cculiarity of overpowering other micro-organisms 
during growth, and therc'fore a culture is an insuf- 
cient evidence of the bacterial flora of the ai)pendix. 
Hlood-cultures are of value when the infection has 
invaded the general circulation; in other words, in 
septicemia. 

'I'he natural agent of infection in most of the cases of 
apix^iulicitis is the colon bacillus, as it is the normal guest 
of the large intestine, in a semi-sapropliytic slate. It is 
capable of increasing its virulence under circumstances 
already mentioned, but one should not forget the cultural 
IKiculiarilies above indicated which make the bacrteriologic 
reconls (juite misleading. 

In our exjierience tlic order, as concerns the flora of the 
ai)pendix, is the following: bairillus coli communis, staphy- 
lococcus ])yogenes aureus and albus, streptococcus, pneumo- 
coccus, bacillus tuberculosis, actinomy(;es. 

The streptococcus is often the agent of fatal peritonitis, 
either alone or associated with other micro-organisms. 


Symbiosis is unfavorable for its growth. The virulence 
of the strej)tococcu.s is very variable and upon it depends, to a great extent, the 


degree of sepsis. 


The range in variety and virulence of the micro-organisms is very 
limited and much less than is usually supposed, as the intestinal contents 
are uniformly subjected to practically the same tretitment in the process 
of digestion. Nearly, if not all, of the micro-organisms and spores are 
ilestroyed in the stomach, except those whose normal habittit is the 
intestinal tract. This accounts for the regularity and uniformity as 
to time, degree, and toxicity of the infections resulting from appendical 
and intestinal perforations, and the uniformity with which good results 
can be obtained by timely and intelligent intervention. 
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Pathology.— Until the last quarter of the 
nineteenth eentuiy most of the clinicians thouj^ht 
that the primary origin of the pathologic process 
\v»‘is in the cecum. 

The pathologic i)rocess may inv'olve one, two, 
or all the coats of the appendix. In the catarrhal 
form the mucosa alone is involved. It has lost its 
rosy appeai’ancc and the folds arc cither swollen 
or have disappeared. In many instances, in the 
acute form of ap])cndicitis, if the a])pendix is re- 
moved before the neighboring coats are grossly 
involved, diffuse petechial hemorrhages have taken 
place into the suinnucosa, and glisten tlirougli the 
mucous membrane. These petechial hemorrhages 
always correspond to a marked leukocytic invasion 
of the mucosa, submucosa, and nmscularis, and nre 
gross evidence of the acuteness of tl)e ])rocess. In 
cases operated in from three to eighteen liours after 
the onset of symiitoms, this is often the only indica- 
tion of disease, i)rosenting the picture of an intense, 
acute granular ophthalmia; here the jirocess may 
.entirely subside, through intra-intestinal drainage. 

Where the infection is more intense and the 
edema and infiltration of the mucosa more ex- 
tensive, there is a ra]iid local or general gangreiu' 
of the mucosa. 
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clianents, in tlic following order of iinfx»rtiiiice: 

First: The ])resence of pus -tyjx; not signincniit- under tension ejuises an 
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ischcmiji of the oflomatous {iiul infected mucosa, which increases the toxic and biotic 
destructive effect of the micro-organism. 

Second: Virulence of the micro-organism hastens the destruction. 

Third: Pus products in all parts of the body are rapidly absorbed when held 
under tension; there is also more rapid destruction of tissue. The inelasticity of 
the wall of the apix?ndix contributes to this high tension. The ischemia produced 
by the compression favors the rapid invasion and early biotic and toxic necrosis 
of the tissues. Complete pingrene of the mucosa has been observed as early as 
seven hours after the initial colic (Fig. 409). The gangrenous process may 
involve all of the walls in a circumscribed area, or all of the appendix from tip to 

base (Fig. 410). This 
strangulation is not 



due to occlusion of 
the artery, but to an 
ischemia from the local 
y)ressure of the accu- 
mulated products. 

If the lumen con- 
tains a fecal calculus or 
foreign body, the pres- 
sure of this causes an 
ulceration or gangnme 
of the s(‘gm(*iit sur- 
rounding it and tends 
to very early perfora- 
tion at this point. 

The gangrenous 
zone may be surround- 
ed or sTipported by ail- 
hesions, or, if rapidly 
formed, may remain 
exposed in the free 
peritoneal cavity until 
KU(‘h time as the gan- 
grenous tissue separ- 
ates fnmi the living 
and permits the escai)e 
of tlie appendical con- 
tents into the peri- 
toneal cavity. 

A milder type of 
infection often j)ro- 
duces a suppuration 
of the mucosa, with 
retention of the pus, 
the submucosa aiul 
muscularis showing a 
mild infiltration only 
and no tendency to 
gangrene, but often 
perforation into the 


mesoappendix, which 


is the place of least 

Fk;. 412. — Ii-LOBTRATiNrt Mesenteric .\usces8. resistance. It results 


in a mcsoappendical 

mesenteric abscess (Fig. 412); the point of perforation may be not larger than the 
ey(j of a darning-needle, and when the edema and swelling of the appendix subside, 
t he abscess may drain ( Fig. 411) through the appendix into the cecum. The appen- 
<lical wall may perforate through other portions than the mcsoappendical margin 
and cause a circumscribed intratwritoiieal ab.scess or a peritonitis. 

'rhe pus may invade the retroperitoneal or retrocecal tissues and produce what 
has been called a phlegmonous rctrojierityphlitis or extraperitoneal fecal abscess. 
This pus may find its exit thnmgh the }.K)sterior abdominal wall; into the free 
|.H*ritoneal cavity; into the intestinal tract; or it may form a circumscribed abscess 
and remain weeks or months encapsulated. 
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The above descriptions refer to the acute process. In tlie clironic 
form the lumen is partly obliterated by adhesions or as a result of hyper- 
plasia; the mucous membrane is then rather fibrous in appearance. 
It may contain one or several calculi. The appendix now assumes 
various shapes, depending upon the position in which the external atlhe- 
sions fix it to neighboring structures. In places it is constricted or flexed 
by adhesions and tlie constriction conesponds to an obliteration of the 
lumen. Its wall may l)e infiltrated, its neck occluded, and a retention (wst 
may have developed. The tip of the appendix may become adherent to 
ilistant organs, as the female genitalia (s(k» Fig. 4i;i), tla* lectum, liver, 
gall-bladder, s])lcen, etc. In many instances it may be so displacetl and 
distorted that a careful dissection is ro(|uircd in order to restore its 
original position. Occasionally the tip may be adherent to the iliac 



Pio. 413. — Vkrmiform Appendix Adherent to Hioiit Ovary and Tdhk with AiiHr?KHH in the 

Pki.vih. 

vessels, as normally they arc in close ])roximity. Now and then, the 
appendix may be entirely absent, as tlie msult of auto-amputation, a 
sequence of destructive jiathologic jirocesses. It may be found adherent 
with its tip on some distant organ and the bas(j floating free in the ab- 
dominal cavity, or the appendix may have become gangrenous and 
been eliminated through the bowel with the pus. 

The appt^ndix may be the seat of a tuberculosis, with the same clinical mani- 
festations as in the acute infections, or with symptoms of chronic apiKuidiiatis. 
In every case of suspected tuberculosis either the ocular or hyfKxJermic tuberculin 
test should be made. In the former one drop of a 1 per cent, solut ion of Koch’s 
tuberculin (old) in normal salt solution is dropped into the conjunctival sac; the 
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first symptoms of a positive reaction appear in from six to twelve hours usually, 
thou>;n tlnyy may be tlelaycd for twenty-four hours or more, 'fheir presence is 
indicated by a “scratchy” feeliiif^, scendion and redness of the inner carithus, 
caruncle, or conjunctiva, ilisa])i3caring entirely in from one to three days. If for 
any reason the test is to be roiK>ated soon, the opposite eye must be used, as the 
previous use seems to sensitize* the conjunctiva and diagnostic errors may result. 
This is a most reliable and harmless method, as a healthy individual gives no reaction. 
The hypodermic injection of 5 mg. of the old tuberculin produces a typical con- 
stitutional reaction causing malaise, headache, and an elevation of temperature 
to 101°, 102°, or even 10;}° at the end of twenty-four hours. In an additional 
twenty-four hours these symptoins entirely subside. Tt occasionally causes the 
symptoms of an acute appendicitis when the ajiixindix is tuberculous, as observed 
by NeiT. 


Foreign Bodies and Calculi in the Appendix. -Fecal calculi are 
coni])()scil of feces, salts of calcium an<l 



Fn;. 414. — CirATRiriAT. Oni.iTi:uATio?r ok the Ap- Fig. 4ir>. — Atroi'Hy ok Mkcoha Pro- 
pKNDix, K.ncapsui.atinc; Fecal Cai.c’ui.i. m cEij iiv Calculus now Free in 

THE Lumen. 


body. Calculi may be single or multiple; they may ho loose in the lumen 
(Fig. 115), firmly impacted, or encapsulated in scar tissue (Fig. 414), 
and upon this depends the integrity of the mucous membrane. 

Tn my cases foreign bodies, seeds, gall-stones, capsules, etc., were 
present in a little less than 2 per cent, of the cases. Fecal concretions 
were found in 38 per cent, of the acute cases operated. Fitz found 
fifteen concretions in three hundred cases. In four hundred and fifty- 
nine autopsies analyzed by Ranvier, there wem one hundred and seventy- 
nine concretions and sixteen foreign bodies. 

Adhesions around the appendix are veiy common and are permanent 
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records of antecedent pathologic changes. There seems to be, in some 
individuals, a tendency to extensive adhesions irrespective of the degree 
of inflammation, the disproportion being occjisionally veiy striking. 
In operating on a case in wliich the diagnosis was chronic appendicitis, 
the patient having no history of an acute attack, her sufiFering having 
been comparatively moderate, still, on opening the abdomen, the appendix 
was found eml)edded in strong adhesions, and almost every square inch 
of colon and ileum for some distance from the appendix was firmly 
matted by adhesions. Tlie separation required a very extensive dissec- 
tion and subsequent filling of the peritoneal cavity with nitrogen gas 
to prevent recurrence. Wlienever these adliesions are found at operation, 
one can usually elicit from the patient a definite history of an abdominal 
inflammation treated under some other name than a])pendicitis. 

Adh('sions l)etween the appendix and visceral peritoneum do not, as a 
rule, cause pain; it is the adliesions to the parietal ])eritoneuni only 
which produce pain. Many jiatients recover from an attack of a|)pendi- 
citis without its liaving been recognized as such. Among five hundred 
aiitojisies analyzed liy Taft, dO per cent, showed evidences of an attack 
of appendhatis at some time during life. Among thirtv-seven hundred 
and seventy autopsies at the Boston City and Johns Hopkins Hosj)itals 
tliree hundred and twenty-five, or 8.02 ])er cent., jiresented adhesions 
around tlio a|)pendix. 

M. Lotullo, studying over one thousand human appendices, conchnles tliat 
in the adult almost no ai)t)endix is ever ix*rl‘ec(ly muinal. In all, at some ])oint 
of th(; organ, th(* submucous follicles appear large, thickeiu^il, }>roliferated, di'fonmMl, 
:md deforming the tuliular glands. These* ])oints an* surrounded hy a. sch'rolic 
zone, a relic of past inllammation, without din*c( relation to the* l(‘rminal ilis(*ase. 
V(‘ry often the* muscularis mucosa^ is more de*nse ami thickened, finally, the 
vasculo-cormective (issue imiking up the .submuco.sa is thiekeried, eond(*nsi‘d, and 
has lo.st its fat cells. Acute perforating ap])endicitis then d(*velops in the* major 
number of eases in an organ j)n;viousIy attacked. ()j)(*raled apjK'ndices often pres- 
ent an ai)pearance called '‘hemorrhagic folliculitis.'^ This lesion, which is found 
only in the operated ai)pendices, is the .so(|uence of the violent ligatiem of tlui 
organ before its :iblation; it is a. follicular aiM)plexy. 

Many oh.servers in clinics have criticize<l the operators for removing “normal" 
appendices based entirely on the gross appearance at the* time removed. The 
Ml)ove facts given by Lctulle show how indi.screet and ill-foundcMl such comments 
arc. 


The topography of a pathologic jippondix is very dilTerent from that 
of the normal. In aljout 50 per cent, of the atnite ettses we liave found 
the appendix in the jielvis, and in a large propoition of these the al)scess 
wtis entirely confined to tlie j^elvis and not always to the right half. 
The appendix is rarely found behind the ficritoneum, although reti’o- 
peritoncal abstresses arc not rare, due to perforation and not to malposi- 
tion of the appendix. Many times it is embedded in the wall of the 
caput (!oli, posteriorly, a position always pathologic, never anatomic. 
In the intermediate operations, Jis well i\s in the acute stage, it is occasion- 
ally found attached to the ileum. Twice we found it strangulated and 
gangrenous in a femoral hernia, and a number of times in the acute and 
intermediate operations in inguinal hernial sacs. A pathologic appendix 
may be situated on the left side, cither in cases of transposition of viscera, 
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or without such transposition. We found the entire apjiendix to the 
left of the median line in two cases. In one it was adherent to the left 
tube and in the second to the transveree colon. In many of the acute, 
and even in the intermediate ciuses, the tributary lymph-nodes in the 
mesentery aie enlarged. Occasionally they may suppurate, even after 
the subsidence of an attack. In chronic appendicitis the organ shows 
an infiltration and thickening of tlie walls, which, together with enlarged 
lymph-nodes, may suggest either malignancy or tuberculosis; it is 
therefore imperative to di.ssect out one or two lymph-nodes for diagnostic 
puiposes. An appendix which htis been subjected to reiieated inflam- 





Tio. 410. — CAKriNOMA OK TiiK Vkrmikohm Aim*km) 1 X (Uolleston ami Jones). 


mations, especially in individuals past forty, may be partly or totally 
obliterated, lii other words, obliteration may be the sequence of repeated 
])athologic processes in the aj)pendix or it may be a physiologic atrophy. 

Tlie vermiform aiipendix may be invaded by tuberculosis or actinomy- 
cosis; it may be involved in typhoid fever. These conditions will be 
considercil under the special forms of appendicitis. 

Intestinal parasites may find entrance into the appendix and produce 
an inflaimmitory reaction. The ordinary round-worms have been re- 
peatedly found. The echinococcus was found in the appendix by Scholler 
and Birch-Ilii-schfcld. Still, in two hundied autopsies in children under 
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twelve years, found the oxyuris in tliirty-eight cases, it being present 
twenty-five times in tlie appendix. 

Hoppe-Seyler reported a case of amebic enteritis in which the amceba 
coli produced an inflammatory reaction in the appendix. 

Neoplasms, either benign or rnalij^nant, may be found in the appendix; among 
the former, polypi, myomata, fibromata, myxomata, ainl lipornata;* among the 
latter carcinoma, sarcoma, and endothelioma, cither primary or secondary. 

In diseases of the lymphoid organa — Hodgkin’s disease, for example — the 
lymi)h()id follicles of the aj)i>endix may be involved, as was shown by Hektoen. 

(Carcinoma of the appcinlix is not common if we judge from the post-mortem 



Fkj. 417. — SnowiNt; Fihuino-purui.knt Pkkitomtih J.oi ai.i/ki>. 


records of various large institutions. It is no doubt often ovf*rlooked on the operat- 
ing as well as on the post-mortem table, since the lesions are usually of small size. 
Maydl, in an analysis of 20,480 autopsies ix^rformed at the V'icaina (huieral Hospital 
from 1870 to 1881, found only one case of carcinoma of tlic ap)H‘ndix among one 
hundred cases of carcinoma of the intestinal tract. In 20,808 autopsies analyzed 
by Nothnagel in the interval from 1882 to LS98, there was one case of carcinoma 
of the appendix among two hundred and fort^'-thr(*e eases of carcinoma of the 
intestinal tract. Leichtenstern’s clinical and fK)st -mortem records show three cases 
among seven hundred and seventy. 

* Benign tumors are not common. Deaver found two cases of fibromyomata. 
In one case the patient had fibromyomata of the uterus. 
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At present there are on record about forty cases of primary carcinomata of the 
appendix. Strans^ly cnouj^h, all were re|H)rtc<l within the last ten years, which 
suggests the probability of more extensive and more careful examination of all 
appendices removed recently. Rolleston and Jones‘S collected thirty-seven cases of 
])rimary carcinoma. The youngest patient was twelve (Letulle and \Veinl>erg), the 
oldest won* sixtv-six and eighty-one (Kelly. Elting), the average being ilO.b years 
“Further, the age-incidence varies in the difTcrent kinds of carcinomata of 
the vermiform appendix, being fifty-two years in the cc^lumnar-celled, thirty-two 
in tlie transitional forms, t w(*nty-four in the spheroi<lal-celled, and 25.5 in those 
merely describ(*d as ‘carcinoma.^ ” 

Sc.r . — 'Fhcre is no marked preponderance of either sex. 



rm. 418 . -ToroGRAi'ijv oo Skconpaky Ahsckss ah it Appkakw to thk of tiik Mesoskj- 

MOII), HA VINO AsCKNDKD KKOM THK PkI.VIS. 


This neo]>lasni has a predilection for the tip or its vicinity. Concretions were 
present in only three cases, showing that irritation was not an important exciting 
factor, as is usually t he (?ase elsewhere. The coats of the apfwndix showed inflamma- 
tory changes, which suggests the [Missibility of some relationship between inflamma- 
t ion and maligna ncy. Carcinoma of the ap|X!ndix gives no esixjcial symptomat ology. 
The malignancy of the neophusni is not great, as recurrence was rare in the operated 
cases reported. 

Pre=operative Complications. — Peritonitis. — ^The pus may escape 
into the peritoneal cavity and produce an acute peritonitis, the severity 
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of which depends upon the type of infectirija: micro-or^^anism and its 
degree of virulence. In many Ciuses, however, the abscess is limited to the 
[)eriappendi(;al structures by the protecting adhesions of the omentum 
and intestine which surround and wall off the abscess. In occasional 
cases the infection may ])roduce a progressive fibrino])urulent peritonitis, 
as desci ibed by Mikulicz. (See Fig. 417.) The circumscribed abscesses 
of the pelvis arc usually extensions of the suppurative process from the 
iliac fossa into the pelvis. They may extend aci'oss the ]^elvis and up 
into the l(?ft iliac fossa, to bear the same rohition to the left anterior 
suj)ciior iliac spine that the appendical abscess beat’s to the right. The 



Kiij. 419. Siiowixr. TfiK Skcoxdary Arrckbs iiktwkkn tfik SinMOin and tiik Okkat Mmskni'kiiy. 


pus may be to the outer side of the sigmoid and can l)e attacked extra- 
peritoneally. (See Fig. 118.) More fretpiently, however, it is to the 
median side, between the great mesentery and tlic mesosigmoid, and 
if an attempt be made to oi)en by the extrapcritoncal route from the 
iliac fossa, the sigmoid will be opened. (See Fig. 411).) The best means 
of opening this is through the left rectus muscle, just to the median side 
of the linea semilunaris, as the pus will be found to the median side of 
the sigmoid, and often just beneath the abdominal wall, exactly as it is 
in the following condition, in which the pus may burrow along the under 
surface of the great mesentery and accumulate about the lower pole of 
the left kidney. This abscess should be opened as the preceding, or, 
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rarely, from behind. Occasionally an abscess forms behind the caput 
coli and ascending colon (sec Fig. 420) and ruptures or is opened 
through the right loin. Usually the infiltration is very gi'cat for the 
small quantity of pus present, the rule with colon bacillus infections of 
cellular tissue. 

Subphrenic and Hepatic Abscess.- The subphrenic region may 
become infected (see Fig. 420) secondarily to appendicitis, either through 

the lymphatics, 
which is rare, or by 
continuation of the 
infective process 
along the outer side 
of the colon. Maydl 
collected one hun- 
di-ed and seventy- 
nine cases of sub- 
phrenic abscess ; 
twenty-three were 
secondary to ap- 
])endicitis; Lang 
found twenty cases 
secondary to ap- 
pendicitis among 
one hundred and 
seventy-six ; Weber, 
nine cases among 
six luindred cases 
of appendicitis op- 
erated upon by Son- 
rienbiirg. Three 
hundi-cd and fifty 
of these had periap- 
pendical abscesses. 

The liver may 
be secondarily in- 
fected by septic 
m a t e r i a 1 trans- 
mitted to it by the 
portal vein. The 
portal vein was 
thrombosed in ten 
cases out of eigh- 
teen hundred and ninety autopsies at the ItostonCity Hospital. Bjiren- 
sprung found among one hundred and eight liver abscesses in a series 
of seventy-three hundred and twenty-six autopsies performed in Berlin 
from 1859 to 1878, that eight were of appendical origin. A direct 
transmission of septic material from' the surface into the parenchyma 
along the lymphatics may take place in a small zone on the right lobe 



Fia. 420. — AnscERS Ascending to the Right of the Colon and 
Extending Upward into the Slidphrknic Space. 


TYPHLITIS, PERITYPHLITIS, KPITYPHLITIS. 


749 


just to the right of the attachment of the gall-bladder, where a lymphatic 
stream leads from (jlisson\s capsule into the parenchyma. . 

Pylephlebitis is not an uncommon occurrence in late or unoperated 
cases of appendicitis. In the yearn 1905 and 1906 we had three such 
cases in our practice. The infection travels in the ileocecal vein to the 
portal; here multiple thrombi and abscesses form, the infection extends 
to the spleen and liver; multiple foci of suppuration ajipear in both. 
Metastatic abscesses appear in the lungs, kidneys, etc. All of these cases 
have recunent chills and fever, tympany, often diarrliea, night-sweats, 
emaciation, etc., and terminate fatally. Pylcjihlebitis occum much 
more frequently than is generally believed. 

Pleuritis. The pleura may be infected by extension along the 

lymi)hatics or infection may result from a pulnionai-y infarct. It may 
also be the result of direct iierfoi’ation of a subphrenic abscess. An 
appendical abscess may extend iqiward behind the liver and penetrate 
into the pleural cavity. 

Vascular Complications. — The arteries or veins may l)ecome 
infetded from the appendix. Its proximity to the iliac veins may produ(*e 
a phlebitis and thrombosis of these vessels, result irig in septic embolism 
and metastatic abscesses in the general circnilation. The iliac artery 
or vein may become eroded and perforate, leading to severe or even fatal 
hemorrhage, but this is a rather rare complication. This vessel may be 
closed by thrombosis, leading to gangrene of the extremity. 

The gall-bladder is frequently secondarily infected by a ])ath()l()gic 
appendix- first, by direct adhesion of the infected appendix to it; and, 
second, through the portal circulation. We believe that appendicitis 
is second only to typhoid fever .-is an etiologic factor in cholelithiasis. 
In Ochsiier’s experience 35 per cent, of the cases of gall-stones had ])revi- 
ously sulTered from appendicitis. The kidneys and spleen may become 
secondarily involved by metasttusis. 

Hcmatcinosis is a rare complication. It is due to a tlironiLosis of Die gastric 
portion of the portal vein. Intestinal heniorrhage is more frc<|uently observed 
than hematernesis and is due to the same cause. Jaundice! is occasionally noted, 
cither as the result of general toxemia, septic hepatitis, pylephlebitis, or obstruction 
of the common duct by adhesions from a primarily inflamed ap])endix. 

Cystitis or pericystitis is the result of inflammation of an apjiendix situated 
in the iielvis on or near the bladder. 

Retroperitoneal infections take place in three different ways: fii-st, 
by direct communication of infection from the appendix into the cellular 
tissue; second, by extension of infection through the mesoappendix to 
the retrocecal tissues; and third, by the lymphatic route. Infection of 
the retrocecal cellular tissue is a dangerous complication and in virulent 
cases often leads to extensive gangrene and death. Hence early drainage 
has no advantage, as the infiltration is diffuse and sacculated pus forma- 
tion does not occur. If the pus is virulent, the termination through 
acute intense sapremia is fatal, acting very much like the virulent post- 
partum infections of the pelvic cellular tissue. At present we fear this 
type of disease more than we do general infection of the peritoneum. 
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Severe ctises of appendicitis may give metastatic infections in distant 
organs. 

Classification. — We will follow the writcr\s classification published 
in the “Journal of the American Medical Association^’ in 1894, which is 
accepted by Ochsner as a b:isis of his description of appendicitis in his 
able work, “A Hand-book of Appendicitis.” 

1. Simple catarrhal apjjcndicitis, accompanying a catarrhal enteritis and with- 
out especial symptoms, except slight tenderness. 

2. Ulceration of mucous membrane wiihout perforation. 

(a) Pre.ssure atrophy or ulceration from fecal concretion. 

(b) Ulceration with purulent accumulation. 

(c) Typhoid ulcer. 

(d) Tubenailoiis ulcer. 

{(t) Actinomycotic ulcer. 

3. Ulceration with i)crforation. 

4. Gangrene of mucous membrane, detx^ndent upon mechanic compression 
by foreign i)odies, by accumulated fluid, or by infection of the wall. 

(rt) Local. 

(h) General. 

5. Gangrene of ap|x?ndix comf)lcte, by compression of base by foreign body, 
by infection of the wall, or by torsion. 

(n) With perforation. 

(/)) Without perforation. 

6. Infection of peritoneal cavity. 

(a) Without ])erforation, focal or general. 

(h) With perforation, local or general. 

7. Peritonitis. 

(rt) Local peritonitis without limiting adhesions. 

{b) Circumscribed abscess. 

(c) General diffuse jwritonitis without limiting adhesions. 

Symptomatology.- - The symptoms, in the order of their occurrence, 
mny be mentioned as: Fii*st, pain in the abdomen, sudden and severe, 
primarily referred to the epigastrium, followed by (second) nausea or 
vomiting, njost commonly between three and four hours after the onset 
of pain. Third, general abdominal sensitiveness, most marked on the 
right side, or more particulaily over the appendix. Fourth, elevation 
of temperature, beginning from two to twenty-four hours after the onset 
of pain. In severe cases the temperatum reaches 102° to 103° between 
eight and twelve houi*s after the initial pain. Fifth, leukocytosis. The 
symptoms occur almost without exception in the above ordei*, and when 
that order varies I always question the diagnosis. If tlie nausea and vomit- 
ing or temy)erature precede the pain, I feel certain that the Ciise is not 
one of appendicitis. Where the temperature alone precedes the pain for 
a day or even two or three, then I am always fearful that it is typhoid 
fever with a typhoid ulcer in the appendix. I had nine cases of this 
dclass; the first three were operated and typhoid ulcers were found in 
the appendix; the last six were not operated; all went through classic 
typhoid coui'ses after the appendical manifestations, and all recovered. 
Where sensitiveness has been present for a number of days, and partic- 
ularly where it is low in the pelvis, I have found the focus other than 
appendical — that is, due to infection of the tube, tuberculous peritonitis, 
etc. 

Pain is a constant and uniform symptom, usually colicky in character, 
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although patients vary in their ex])ressions of its severity. In not a 
single case is it absent jis an initial symptom. It usually reaches its 
acme of intensity about four houi*s after its onset and subsides gradually 
in the majority of cases. When it ceases suddenly, within the fii*st 
thirty-six houis, the subsidence is due either to liberation of the infective 
material into the caput (;oli, rupture, or complete gangrene. Under these 
conditions the pus tension is relieved and the absorption diminishes or 
stops. With the cessation of pain in these cases comes the diminution 
or cessation of absoiption, but not ncccfimrihf a diminution or cessation of 
danqcTj as is so commonly though erroneously interpreted, and often 
with fatal result. The primary pain with the free ap])endix is always 
referred to the epigastric surface of the abdomen. When it is embedded 
on the caput coli or fixed to the parietal j)eritoncum or adherent in the 
I)elvis, the pain is then announced in the local ])osition of the appendix. 

The secondary pain, after the fii*st thirty-six hours, is usually not 
colicky, but of the typical inflammatory ty]^e and due to ]^criappcndical 
involvements. Severe ])ain after the primary subsidence is always a 
signal of great danger, as it announces a beginning peritonitis from per- 
foration. 

According to JIansell Moullin/® the i)ain over tlie ai)pendical region 
is due to active peristalsis of the cecum or appendix pulling uj)on the 
peritoneal attachment to the abdominal wall. If the inflammatoiy 
process progresses and involves the muscular coat, peiistalsis ceases, 
and with it the localized pain or colic, but the sensitiveness remains. 

The pain in appendicitis may be referred to the various quadrants 
of the abdomen, depending upon the change in position of the apjiendix, 
either from a congenital malposition or from an erratic attachment -a 
secpience of inflammation. Tlie pain is often re»feritMl to the gall-bladder 
region, to the epigastrium, the umbilicus, rectum, or chest. In the 
latter case it may be due to a concomitant })lcuritis or it may be reflex 
in origin. In one case there was no tenderness in the region of the ap- 
pendix, although the history was highly suggestive of apf)endicitis. 
The patient was very sensitive on perpendicular ])crcussion below the 
right costal arch, and a j)ossibility of gall-bladder trouble was considered. 
The operation revealed a short ascending colon with the appendix adherent 
to the under surface of the liver. 

The primary nausea and vomiting is reflex, due to overdistention of 
the appendix from the accumulating products of the infection, and is 
the same type of nausea and vomiting that wc have with stone suddenly 
impacted in the neck of the bladder or suddenly p.'issed into the ureter. 
There are usually only a few efforts at emesis and the nausea then passes 
away. The secondan^ nausea and often jfersistent vomiting are (lue to 
the periappendicular involvement, — that is, infection of the peritoneum, 
— and the vomiting is of the same character and often has the same 
persistence as vomiting from perforation of the tube, intestine, or stomach, 
into the peritoneum. In extensive peritoneal infections the vomiting 
continues to the fatal termination, increasing in frequency as time ad- 
vances and absorption increases. 
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The abdominal sensitiveness is at first difTuse, although the abdominal 
wall is not particularly rigid. When the appendix becomes fully dis- 
tended and tense, it will not tolerate pressure and is protected by a 
marked rigidity of the abdominal muscles. As soon as the acute tension 
subsides the general sensitiveness disappeai*s. It becomes circumscribed 
in the area of the appendix, whether it be McBurney's point, in the sub- 
hepatic space, or in the pelvis. If the sensitiveness has been once cir- 
cumscribed to a small area and inci*eases suddenly, pi*ecedcd by pain and 
secondary nausea and vomiting, it strongly indicates a perforation of 
the circumscribed adlicsions and an infection of the general peritoneum. 
In endeavoring to palpate the appendix, after the firat twenty-four hours, 
the greatest care and caution should be exercised; severe pressure is 
likely to produce separation of friable adhesions that are of life-saving 
importance. 

Temperature is not absent in a single acute infective case in its early 
stage; that is, in the first thirty-six hours after the onset of the symptoms. 
In acute olistruction of the neck of the appendix, with mild infection, 
it appears later. In the calcular obstructions it is often not manifest 
until about the twentieth to the twenty-fourth hour after the begin- 
ning of pain. I will not operate on a case where I am confident 
that no temperature has been present in the fii*st thirty-six hours of 
the disease. I came very near making an unnecessary laparotomy in a 
case of this character. The patient had typical acute onset of pain, 
nausea and vomiting, local sensitiveness, and tumor; so sensitive was 
the tumor that manipulation was impossible. The patient was a doctor^s 
daughter. Her father insisted that tlicre had been no temperature at 
any time, but I felt that attention had not been close enougli to 
warrant this statement. After she was anesthetized and on the table 
for operation, with manipulation the tumor was made to disappear under 
the costal arch, proving it to be an acutely displaced kidney; no opera- 
tion. When the patient recovercfl from the anesthetic, she informed us 
that in play at a picnic two days pneviously she was rolled across the 
edge of a board fence, the pressure being from behind forward, just 
below the last rib. It caused her severe pain in her side, which con- 
tinued from that time. This produced an acute displacement of the 
kidney. 

The temperature may all subside within twenty-four hours after the 
onset, and if it subsides suddenly one should be fearful that the cause of 
its subsidence is a gangrene of the mucosa, with failure of further absorp- 
tion and therefore an intermission of temperature. When it subsides 
gradually, from thirty-six to fifty-two hours after the onset, it is due to a 
cessation of tension from intracecal drainage, to rupture of the appendix 
into the mesoappendix, or to circumscribed adhesioas around the appen- 
dix. The temperature here, as in other places, must be recognized, 
not as a manifestation of pus, but as a manifestation of absorption of 
the products of infection. 

A remission of temperature of one, two, or three degrees with subse- 
quent gradual elevation means an infection of a new area of tissue. 
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The temperature may go below 99® and remain there after the initial 
elevation, and still a large quantity of pus be present in the peritoneum. 

Secondaiy elevation of temperature should always be noted with 
apprehension, as it indicates a fresh invasion of tissue, a thrombophle- 
bitis, a peritonitis, or cellular infiltration. These elevations ai*e indica- 
tions for immediate operation, usually drainage. Under these circum- 
stances no extensive laceration of tissue or separation of adhesions should 
be attempted for the purpose of making a complete operation. The 
focus of pus should be drained and, as a rule, nothing more done. 

Leukocytosis. — As a matter of our routine, which is indispensable 
in thorough hospital work, the blood-count is made befoi’e and after the 
operation; while I do not underestimate the relative value of leukocytic 
reaction in inflammations of the appendix, 1 consider it only cor- 
roborative. ^ 

The r61e of the polynuclear cells, we feel, is excellently estimated 
by Hans Albrecht.'®® The percentage of polynuclear cells is an indication 
of the severity of the infection, but not the degree of destruction; a 
high percentage does not denote a bad prognosis, so long as the absolute 
number of white cells is cori*espondingly high. A fall in the absolute 
number of polynuclears with a coincident decrease of the total percentage 
of leukocytes shows a decline in the infection; a sudden fall in the abso- 
lute number of polynucleai*s with a very small decline or perhaps a rise 
in the percentage of white colls is of unfavorable prognostic import, 
since it shows that the production of the polynucleai’S does not keep 
pace with their consumption, indicating an exhaustion of the blood- 
forming elements for defensive puqioses. A very unfavorable sign is a 
sudden fall in the total number of leukocytes. Iteginning recjovery is 
manifested by a rise in the absolute numter of mononuclear and eosinoph- 
ilic leukocytes, even to or above the normal. 

We have never found leukopenia with acute infections of the appendix. 

Pulse. — ^The character of the pulse has little value in the diffemntial 
diagnosis of appendicitis. In children when there is rapid absoiption the 
pulse-rate is very high. In the later stages of peritonitis, when it bcjcomes 
compressible, rapid, and feeble, it is a fair index of the degme of intoxica- 
tion and a guide to the prognosis rather than to the extent of the inflamed 
area. 

Feeble capillary circulation and cyanosis are of grave prognostic 
significance. 

Tumor. — In the very early hours of appendicitis, while the inflamma- 
tory process is still confined within the appendix, an examination of the 
abdomen reveals an apparent tumor. One feels convinced that the appen- 
dix rests close to the abdominal wall. The impression of tumor is due 
to the spasmodic contraction of the muscle-fibers directly over the appen- 
dix. When the patient is under the anesthetic the tumor entirely dis- 
appears, and, indeed, the appendix may be in the retrocecal position 
and many inches from the abdominal wall. So frequent is this deception 
that I feel it should be constantly borne in mind. Bimanual compara- 
tive compression of the right and left iliac fossae readily shows the great 
VoL. IV — 48 
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resistance to c()mpi*essioii on the rif!;ht side, with little if any on the left. 
In the subacute cases the enlarj^ed, swollen, and distciKlcd appendix 
can be frecpiently outlined by careful examination. As the periappen- 
dical tissues become involved and the (piantity of infective material 
increases, the t\unor becomes more pronounced and often attains con- 
si* lerable size. This is usually located in the rifiiht iliac fossa, but its 
absence from that position, with a clinical history indicatinfj; an appendi- 
citis, must not be construed as meaninji; that the tumor is not present; 
it will be found in the loin or low in the pelvis. 

Fluctuation is present only when there is a lar^c circumscribed abscess 
in the later stages of the disease. Jn the early sta^jjes the absen(*e of 
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|)eristalsis in the appendical region is of value in indicating the nature 
of the process. A cai*eful examination with the stethoscope reveals a 
“stiir^ area for many inches around the ap])endix. 

The size of the tumor beai’s little relation to the quantity of pus. 

The greatest difliculty is experience*! in making a <lifTerential *liagnosis 
between appendicitis and acute catarrhal conditions of the caput coli, 
or acute retention in the caput coli, especially associated with the intes- 
tinal type of la grippe. Here we have the pain, nausea, and vomiting, 
tlic local sensitiveness, the elevation of temperature, and leukocytosis 
all combined, and so closely does the attack resemble appendicitis that 
in two cases we have erred in the diagnosis. In both there were evidences 
of previous attacks of appendicitis, W'ith adhesions of the appendix, 
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but in neither was there manifestation of an acute process in the appendix. 
Nor have our erroi*s taught us a means of preventing their recurrence. 
We believe we have avoided many errore in diagnosis by the camful 
analysis of the clinicjil history and the stress which wo placed on the order 
of occnirrence of symi)toms, namely, pain, nausea and vomiting, local 
sensitiveness, elevation of temperature, and leukocytosis. A deviation 
from this order causes us to seriously doubt the diagnosis of appendicitis. 

In addition to tlie symptoms enumerated, a few other facts must bo 
added. When tlio appendix is retrocecal or rotrocolic, when it is in the 
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pelvis, and j)articularly in children, is rectal examination of great diag- 
nostic value. 

In the severe cases in which the pathologic process advances toward 
destruction, the patient assumes the facies aMominaUs, whicdi is a positive 
index as to the severity. Frequent urination is not an um^omrnon 
symptom and urinary retention is not infrecpiently present. In atyjiical 
cjises, especially when one fails to make a careful microscopic urinalysis, 
error in diagnosis in favor of a genito-urinary disease is not uncommon. 
This symptom is manifest when the appendix is situated in the pelvis, 
the bladder being directly irritated by the inflamed appendix or by the 
inflamed tissues surrounding it. Occasionally the frequency in ijnicturi- 


766 


SURGERY OP THE APPENDIX VERMIFORMIS. 


tion is due to some sympathetic disturbance. In the chronic form of 
appendicitis constipation is a frequent occurrence. 

Clinical Course.— The clinical course is fairly uniform. In the 
acute infectious cases without calculus the mucosa becomes infiltrated 
and edematous within an hour or two after its infection (Fig. 421). The 
edema and infiltration increase rapidly and the compression of the 
inelastic coats of the appendix with the assistance of the biotic and toxic 
effects of the pathogenic flora produce a rapid gangrene of the mucosa, 
submucosa (sec Fig. 422), and occasionally the entire thickness of the 
wall, with now and then complete gangrene of 
the appendix, and extension of gangrene into the 
mesentery, so that in virulent infections a per- 
foration of the appendical wall, on the average, 
takes place in from twenty-six to forty hours. 
(See Figs. 423 and 424.) Infection with the 
presence of a foreign body (fecal concretion) is 
usually iissociated with only a small area of gan- 
grene, and that at the point of pressure of the 
calculus; local necrosis or gangrene with perfora- 
tion and leakage (see Fig. 426 ) ; perforation 
in these cases takes place some hours earlier 
than in the infections without a foreign body 
(P'igs. 409, 427). Occasionally pressuiu ulcera- 
tion and perforation of the appendix take place 
at the seat of a coprolith without an acute infec- 
tion. In this last class of cases the first announce- 
ment of the trouble is made by the initial symp- 
toms of perforative peritonitis. These represent 
about 1 per cent, of all of the acute cases. It 
is a dangerous type for the patient, as the initial 
symptoms are attributetl to a beginning appen- 
dicitis, when in reality they are due to a beginning 
perforaiive peritonitis. In these cases there is 

fig. 426.-APP«Nmx Rk- Oreot leukocytosis. 

MOVED fobty HotTBE tliG stcptococcus infections the mesoap- 

Gangrene of mucosa, pcndix and neighboring tissues arc more seriously 
mue^^e^nning.™*’'*" involved and the area of gangrene is less than with 
the colon bacillus or the staphylococcus types. 
The pain is most severe in the first six to fourteen hours; it becomes less as 
the necrosis advances; the temperature is highest from the sixteenth to the 
thirtieth hour, preceding the completion of the gangrenous process. If the 
gangrene continues to advance, the temperature remains up ; if it becomes 
stationary, the temperature declines. In one case of complete gangrene 
of the appendix the temperature was 104° nineteen hours after the onset 
of pain; it was 99.2° seven hours later, at the time of operation. The 
appendix was gangrenous throughout its entire wall to its junction with 
the cecum. (See Fig. 424.) It was a black, shining mass without an 
adhesion and slipped into the abdominal incision. The necrosis was so 
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Fio. 426 . — LocAt Necrohib and Gangrene at Point op Foreign Bout with Perforation. 


rapid and complete in this case that thei-e wtis no effort made by the wall 
of the appendix to fix itself to the 
neighl)oring tissues. We regard 
with alarm a sudden drop in the 
temperature and interpret it jus 
meaning, first, a cessation of ab- 
sorption, due, most commonly, to 
perforation, with diminished pus 
pressure; second in frequency, to 
the escape of the contents into 
the intestine; third, to gangrene; 
fourth, to circumscribing tissue 
infiltration with diminished ab- 
sorption (local immunity); and, 
fifth, diminution of the vindence 
of the flora. 

After fifty hours the clinical 
picture changes to that of infec- 
tions of the periappendical regions 
(perityphlitis or paratyphlitis) . If 
the perforation takes place into 
the mesoappendix, or under cir- 
cumscribing adhesions, the clin- 
ical presentations are those of a 
limited infection, while if into the 
free peritoneal cavity the symp- 
toms of a more or less diffuse 

peritonitis manifest themselves, depending upon the types of infection 
and the degree of involvement. 



Fio. 427 . — Local Necrohxh, Oanukknk, and 
Perforation at Point of Foreign Body 
IN Distal Portion of Appendix. 
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After a circumscribed abscess has formed, the temperature, pulse- 
rate, and pain subside to a considerable de^^ree; indeed, the temperature 
may approximate normal as the infiltration in the abscess wall becomes 
more and moiu pronounced and absorption proportionately diminishes. 
If the rupture be into the post-peritoneal cellular tissue, there is rapid 
rise of temperatuie from the absorption. If it be into the free peritoneal 
cavity, the rule is, first, a primary drop of temperature as the pus is 
relieved of tension and the peritoneal endothelium has not yet been 
abraded, and therefore does not allow rapid absorption. In a staphy- 
lococcus infection of the milder type the peritoneum is fii*st covered with 
an exudate, which may go on increasing in thickness to the formation 
of a membrane resembling the diphtheritic type. This lessens the 
immediate absorption and protects the patient against an overdose of the 
bacteria and septic products. It paralyzes peristalsis and produces 
coprostasis, but in a short time this plaque is thrown off, and carries 
with it the endothelial covering, leaving a distinctly abraded or blistered 
surface from which there is rapid absoqition, and a sudden collapse of 
the patient, frecpient bowel discharges, anxious expression, and, shortly, 
death. This sudden change takes place between the evening of the fourth 
and the morning of the sixth day. If the primary infection be of the 
streptococcus type, and rupture into the peritoneum, there is rapid 
blistering of the peritoneum and, within a few hours, symptoms of intense 
intoxication, high pulse, anxious expression, talkative delirium, hyper- 
esthesia, tympany, and all the manifestations of severe and acute strep- 
tococcus intoxication. 

The action of the colon bacillus may be said to be midway between 
these two pictures. At times it produces but slight irritation, moderate 
elevation of temperature, considerable seropurulent exudjite, and a 
gradually increasing disturbance of the endothelial covering. The 
advancement is so slow that the tendency is to circumscription of the 
process by peritoneal adhesions. Under certain conditions, which we 
little understand, the colon bacillus may have a powerfully ii ritating 
effect on the peritoneum, produce rapid destruction of its lining cells, 
and expose -its lymphatics for rapid absorption. Indeed, its virulence 
may be so great as to produce gangrene of the peritoneum and even 
of the entire intestinal wall. This is fortunately rare, but is an extremely 
fatal type of the action of this bacillus. Perforation and advancement 
through the wall of the appendix with colon bacillus infection are slow 
and give time for the staphylococcus albus to multiply in large quantities 
in the seropunilent fluid in the peritoneum and induce an infiltration of 
the peritoneum, thus producing a local immunity. The degree of this 
is controlled by the opsonins. We believe the infiltration of the tissues 
produces a local immunity or a retardation of absorption in the perito- 
neum, just as it does around infections in cellular tissue, wTiere without 
infiltration the phagocytes would soon be overwhelmed and the leuko- 
poietic power exhausted. Sometimes a gas bacillus is associated with the 
colon bacillus and the tissue becomes emphysematous. Usually there 
is not a high temperature in this class of cases, but great physical depres- 
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sion, lowered arterial tension, sunken eyes, somnolence, and finally low 
muttering delirium, differing entirely from the clinical picture of the 
streptococcus intoxication. 

M. Lannelon^e endeavored to determine the degree of toxicity in an individual 
case by the urotoxic coefficient per kilogram of body-weight necessary to produce 
death in rabbits. This means of determination has not become a practical one, 
and its value as a general procedure therefore is not definitely determined, although 
Tiannelongue considered it a positive aid to prognosis. 

The quantity of pus found in the peritoneal cavity in the dry staphy- 
lococ(!US type is usually small. It may be large, and then it is of a sero- 
purulent character. With the virulent stieptococcus type there is little, 
if any, free pus, but the peritoneum luis that peculiar dry, granulating, 
blistered appearance which was so frequently seen in the post-partum 
sepsis of the pre-antiseptic period. The colon bacillus produces pus with 
an offensive odor, usually considerable in (quantity and thick and creamy 
in character. The intestines are agglutinated and many times separate 
pockets are formed. The elevation of temperature, the tympany, and 
the collapse arc usually slower in appearing with the colon bacillus than 
with cither of the other types of infection. Collapse is not a sign of 
I)erforation, but a manifestation of the absorption of the bacteria and 
their products by an abraded or blistered peritoneum. It will appear 
rapidly or slowly after perforation, depending on the virulence of the 
infection and the rapidity with which the endothelium of tlie peritoneum 
is destroyed. This has been one of the most difficult lessons for the 
profession in general to appreciate. For years we believed that collapse 
wiis an immediate manifestation of perforation; we must now I’ocognize 
that it is a symptom of septic intoxication, and always a late symptom, 
as far as the clinical course is concerned. 

The closest attention should be paid to the relation between the symp- 
toms and clinical coui’sc and the pathologic findings, so that we may 
better anticipate the intra-abdominal changes by the symptoms and 
physical signs, or at least that we may know when and under what 
conditions pathologic changes are not announced by appreciable symp- 
toms, and thus avoid fatalities and surprises by a yiroper intcryirctation 
of the presence, order, or absence of symptoms. 

We must state, however, that we are just beginning to appreciate 
the great disturbances that can be produced in the gastro-intestinal 
tract and in the general metabolism, and the distressing and complex 
train of symptoms which result from the minor or chronic ap|)endical 
lesions. We must operate much more frecpiently in the future for their 
relief than we have in the past, as we are learning from clinical experience 
that the disturbances produced by them am out of proportion to the 
logical deductions that could be made from the extent of pathologic 
conditions. The completeness of cures by operations on this class of 
cases is one of the most gratifying in the entire field of abdominal surgery. 

Dyspeptic symptoms are very frequently the prominent feature of 
chronic appendicitis, and more than one patient is treated for a gastric 
affection and even operated for gastric ulcer. 
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In women dysmenorrhea is a very common symptom of chronic 
appendicitis, and in a great number of cases it can be distinctly traced 
to the fii*st appendical attack. 

Berardimone“ calls attention to an early symptom in appendicitis which he 
considers of considerable diagnostic value. He observed in five cases out of six 
the sudden and distinct enlargement of a single lymph-node above Poupart^s liga- 
ment on the right side, near the external ring. He attributes this to the resultant 
peritoneal infiltration, the sequence of the appendicitis, which obstructs the return 
flow of lymph. 

Typhoid Appendicitis.— Typhoid bacilli which invade lymphoid 
structures of the intestine do not overlook the lymphoid follicles of the 
appendix, and so it is that frequently the appendix is the seat of typhoid 
infection, either as an extension from the ileum or as a concomitant 
infection. 

In what is called a typhoid appendicitis^^ the cases must be clearly 
distinguished one from another and carefully grouped. 

1. A patient may have a typhoid mvasion of his appendix during 
the activity of typhoid fever. 

2. A non-typhoid infection may take place in the appendix during 
the course of typhoid. 

3. A recurrent attack of a previously non-typhoid appendicitis may 
occur (luring typhoid. 

4. Typhoid fever may begin at the end of convalescence from appen- 
dicitis. 

All the cardinal symptoms of acute appendicitis may be present in 
typhoid, but their order is disarranged; this interchange should always 
make ais doubtful of the diagnosis of typical appendicitis. Pain in 
McBurney’s point is frequently present in typhoid, and is due, according 
to Cui'schmann, to an invasion of the parietal peritoneum. The pain, 
however, is never ccdicky. Nausea and vomiting, abdominal tenderness, 
and elevation of temperature arc also present. 

The existence of a typhoid epidemic, the leukopenia, WidaPs reaction, 
Ehrlich\s diazo reaction, and the presence of typhoid bacilli in blood- 
cultures will make a differential diagnosis if the surgeon, in all doubtful 
cases, is careful enough to resort to and exhaust all laboratory means 
at his disposal. M. H. Richardson considers a soft abdomen, even in 
the presence of pain and tenderness, with a high temperature, as pathog- 
nomonic of typhoid fever. This is not in consonance with our observa- 
tions. 

Among one hundred and nineteen post-mortems on typhoid patients 
at the Johns Hopkins and l^oston City Hospitals, nineteen showed 
involvement of the appendix. 

Treatment. — ^The treatment of typhoid ulcers of the appendix 
should be that of typhoid fever in general, and not surgical except when 
they perforate. 

Actinomycosis. — The appendix is occasionally the seat of a primary actinomy- 
cosis. Since I published, in 1885, the first case of actinomycosis hominis”** 
recognized in this country, there has been a progressive and rapidly increasing 
number of cases reported in the literature; only a small percentage, however, 
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affected the appendix. The disease is contracted through the ingestion of grain, 
the chewing of straw, eating partially cooke<i meat, or by direct contact with actino- 
mycotic cattle. Similar to tuberculosis, the disease favors the cecal zone of the 
intestinal tract, but in contrast with tuberculosis it prefers the appendix to the 
cecum. Abdominal actinomycosis may originate either from the intestinal tract, 
from the thorax through the diaphragm, or from the abdominal parictes. Hinglais 
found the apfKjndix involved sixty times in one hundred cases of abdominal actino- 
mycosis. The disease is difficult to diagnose: its symptomatology is not of the 
stormy type usually associiited with acute ap[)cndicitis; there is an ache rather 
than a pain; the infiltration in the iliac fossa and enlargement of the mass is slow 
and the infilt ration is exceptionally hard, indeed ligneous. This should lead one to 
suspect this disease or a malignant growth. The process frequently tends to per- 
forate t hrough the abdominal wall, and when it does the yellow sulphur-like granules 
in the pus and along the sinus in the abdominal wall are pathognomonic. The 
actinomycotic process does not suppunite unless mixed infection takes place. The 
disease may spread through the mucous membrane of the intestine, it may invade 
the abdominal fascia, infiltrate the abdominal wall, or spread in the line of least re- 
sistance in the direction of the kidney or pelvis, preferring the fatty tracts for its route. 
It may extend up to the liver, beneath the diaphragm, or along the mesentery to 
the opposite side of the abdomen. Metastatic foci may appear in different por- 
tions of the body through blood transmission. It never travels through the lymph- 
atic chains, but often alomj them in the loose fat. It always has a chronic course. It 
requires surgic^al treatment when in a circumscribed zone, as the ap|)endix and caput 
Cf)li, and should then be completely excised. After it has become extensive efforts 
at excision are futile. It should be treated with sulphate of copper in the maxi- 
mum dose, after the plan of He van,* or with iodid of potassium. These lines of 
medical treatment give fairly good results. 

Tuberculosis. — Frequency. — In five hundred necropsies made by 
Le tulle lie found the disease in the appendix in one hundred and forty-four; 
in 91.6 per cent, there was tuberculosis in the cecum. These necropsies, 
however, were made on subjects dying of tuberculosis, and do not at all 
represent the rehitive ixircentage in surgical cases. By taking the com- 
bined statistics of various operators, it is found that of one hundred cases 
of appendicitis not more than one or two are tuberculous. 

T\iberculosis of the apiiendix is either primary or secondary. Tuber- 
culosis secondary to that of the genitalia is common. In four cases out of 
seven in which the appendix was adherent to tuterculous adne.xa it was 
also tuberculous. It is more common in men, and between the ages of 
twenty and forty. The bacilli may reach the appendix in four different 
ways: by way of the bowel, the iieritoneum, the lymphatics, or the blood. 
The first is the most frequent. 

Pathology. — Tuberculosis affects the appendix in three distinct 
forms: (a) ulcerative, (6) hyperplastic, and (c) peritoneal tubercles. The 
first is the most common. It invaxles most frequently the tip, next the 
base, and least often the middle; in other words, the points of fecal stasis 
are those most frequently infected. It may remain confined within the 
walls of the appendix for months or even years, resembling lupus in its 
progress, either slow or rapid destruction with repair in one zone while 
papillary ulceration or destruction is advancing in another. It rarely 
perforates into the free peritoneal cavity. Occasionally it forms peri- 
appendical abscesses, which usually open into the bowel. Large pericecal 
abscesses may form and resemble the psoas abscesses of spinal caries and 
may burrow and open in a similar manner in Scarpa ^s triangle (Fig. 428) 
or on the anterior abdominal wall. The drainage of the tuberculous ddbris 
♦Journal of the American Medical Association, Nov. 11, 1905. 
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of the appendix into the cecum not infrequently infects the latter. The 
hyperplastic variety produc^es great infiltration of the wall and enlargement 
of the appendix to many times its normal size. It may be free or fixed by 
Ijeri-appendicular adhesions. From its size, the density of its wall, and its 
gross api)earance it is not infrequently diagnosed as malignant disease. 
The microscope reveals the error of such interpretation. 

The peritoneum of the appendix may be infected in two ways: (a) 

by transmission of 
the tubercle bacilli 
from its ulcerated 
mucosa through the 
lymph-spaces to its 
peritoneum. The 
white and gray tu- 
bercles may be rec- 
ognized on and be- 
neath its serosa or 
they may stud the 
jxiritoneum of the 
ceinim and ileum in 
its neighborhood. 
In acute invasions 
the spots are bright 
red, with radiating 
vessels from each of 
the millet-sized 
zones of infection. 
(h) The peritoneum 
of the appendix is 
n o t infrequently 
secondarily infected 
from tuberculosis of 
the tube and neigh- 
boring viscera, even 
without being ad- 
herent to them. 

The symptom- 
atology takes on 
three distinct forms, 

a. . n . depending upon the 

I‘iG. 428. — ^Tuberculous Abscess Kurrowino under Pouparts . . ” * 

Lioament into Scarpa's Triangle. activity Ot the prO- 

cess, in order of fre- 
quency as follows: (a) chronic, (b) acute, and (c) latent. There is nothing 
pathognomonic of tuberculosis in the symptoms. If tuberculosis is sus- 
pected, the ocular or hypodermic tests of tuberculin immediately indicate 
its presence somewhere, presumably in the appendix; the latter not infre- 
quently produces symptoms of rather an active appendicitis. 

The chronic variety of tuberculous appendicitis is by far the most 
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common. Pain is less severe, vomiting less frequent, temperature less 
elevated (except in subjects already tuberculous), than in any of the 
pus infection varieties. In the latter event the appendical tuberculous 
exacerbation does not modify the thermic curve. In this variety also 
diarrhea is so frequent (twenty-four out of sixty-six cases) that it is of 
special diagnostic value. 

When the abdomen is palpated in some cases nothing whatever can 
be discovered, even on the most careful examination. In others a small, 
hard, resisting cord can be felt slipping under the fingei*s. In still others 
the lesion is not circumscribed, a diffuse doughiness is found, or an uneven 
deep induration. In these cases the process is not confined to the appen- 
dix, as the peritoneum in the vicinity is also inflamed. The combined 
pelvic and abdominal examination should never be overlooked in 
women. 

Prognosis and Complications. — ^Tuberculosis of the appendix may 
be propagated to the neighboring organs, to the glands, the intestines, 
the peritoneum, and the omentum. Extension to the tube, ovary, and 
pelvic peritoneum on the right side has also been noted. 

Distant foci of tuberculosis not infrequently renew activity following 
operation for appendicitis. The operation itself often lights up old foci 
in the peritoneum. These are not due to the intervention on the appen- 
dix per sBf but to the depletion of the patient, and would result from 
any equally depmssing operation (G. Herisson). 

Appendicitis in Children. — ^The appendix in young children is 
situated higher than McBurney's point. The size and lumen are larger, 
as compared with the rest of the alimentary canal, than in adults. The 
walls, however, are more delicate. The cecjil end is funnel-shaped, 
which permits foreign bodies to enter and escape very readily. 

The youngest cases operated are those reported by Blumer and Shaw 
and by Eenger, the subjects being seven weeks old. 

As regards symptomatology and clinical course, there is usually a 
preceding gastro-intestinal disorder. The onset is rather sudden; the 
pains arc violent and continuous. The clinical picture is alarming; 
convulsions are common; children frecpicntly com|)lain of pelvic {)ain, 
and a rectal examination reveals sensitiveness on the right side. Fre- 
(juent micturition is rather a common symptom and is probably tlue 
to the proximity of the pathologic process to the urinary bladder. The 
skin covering the appendix is extremely sensitive. A slight pinching 
of the overlying skin causes extreme pain (I)ieulafoy). The omentum 
comes to the rescue more frequently ami earlier in children than in adults. 
Suppuration is the rule, but general peritonitis is less frequent. The 
appendix of infants is not so prone to perforation or gangrene. 

The differential diagnosis of appendicitis in children is difficult, 
as the history and symptomatology obtained arc always inaccurate. 
Appendicitis closely resembles the attacks of gastro-intestinal disorders 
which are so common at that age. Intussusception, particularly in the 
ileocecal zone, is common among children; it, however, rarely gives an 
elevation of temperature as an early symptom. In the differential 
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diagnosis all pathologic conditions mentioned in the adult should be 
considered. Particular stress must be laid on the intestinal colic. 

In pneumonia in children the pain is frequently referred to the ab- 
domen, and when in the right side, to the appendical area; and if the 
diaphragm is involved in pleurisy, great tympany, fecal stasis, and 
absence of peristalsis may be present. Trousseau, the great French 
clinician, always said to his students, ^'Whenever an infant complains 
of pain in the abdomen, carefully examine his chest.’’ Inguinal hernia, 
either strangulated or non-strangulated, may simulate appendicitis. 
Twisting of the cord of an undescended testicle must also be considered. 

Kirrnisson and Guirnbellot, in their collection of cases of appendicitis 
in children, reported nine under one year of age, and all died; of twenty- 
six in the second year of life, seven recovered. All fatal cases were not 
operated on; the seven cases which recovered were all operated upon. 
This is a strong example of the clean-cut indication for surgical inter- 
vention. 

Appendicitis in the Female. — The appendix may be primarily 
involved and infect the genitalia secondarily or vice versa, Deaver thinks 
that the first is the most common. Gynecologists like Price, however, 
find the genitalia involved primarily. In our practice the primary focus 
has been about equally frequent in both. Of one hundred and thirty- 
two appendical abscesses collected by Rotter in 18fK), forty were pelvic, 
the appendix being situated in the pelvis in twenty-seven cases. 
Tuberculosis of the genitalia, infected ovarian cysts, infected subserous 
myomata, and ectopic gestations may infect the appendix secondarily. 
Malignant conditions and papillomatous cysts of the ovary are not infre- 
quently engrafted upon the peritoneum covering the appendix. 

The relationship between appendicitis and diseiises of the adnexa 
in the female is recognized by every gynecologist and surgeon. Krueger, 
Sonnenburg’s assistant, analyzing a number of cases operated upon by 
his chief, found a simultaneous involvement of the appendix and the 
atlnexa in twenty-one cases. Deaver is of the opinion that a very long 
appendix coming in close relation to the pelvic organs may infect them. 
He speaks of a case in which ‘Hhe right ovary was the seat of an abscess 
which had evidently been infected by a perforated appendix.” ‘‘In 
my experience approximately 30 per cent, of all cases of perforative or 
gangrenous appendicitis in the female had a secondary involvement of the 
right ovary and tube” (Ochsner) . Ochsner also sees a relationship l)etwoen 
appendicitis and the production of ovarian cysts. He has found the 
appendix involved in a number of cases of ovarian cysts, and while he 
states that it may be a mere coincidence, he thinks that it may be possible, 
“if not probable,” that a former attack of appendicitis may, through its 
adhesions to the surface of the ovary, close a Graafian follicle, which 
subsequently becomes distended by fluid and gives rise to an ovarian 
cyst. Appendicitis in the female occurring in early childhood or at 
puberty may so involve the appendages as to surround or embed the 
tubes and ovaries in extensive adhesions which mechanically obstruct 
the tubes and predispose the individual in this way to sterility. 
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A positive diagnosis as to the primary involvement of the appendix 
or pelvic organs is often difficult, even after opening the abdomen and 
inspecting the organs. A slightly thickened appendix surrounded by 
few adhesions may be adherent to enlarged, tortuous pelvic organs, and 
still the process be primary in the appendix. The greatest difficulty 
in differential diagnosis exists between tuberculosis of the tube with 
recurrent explosions, salpingitis with recurrent leakages, and twisted 
ovarian pedicles. A careful analysis and examination, with association 
of the symptomatology and physical signs, however, enables one to make 
a positive diagnosis. The most important condition, though not the 
most difficult of differentiation, however, is ectopic gestation, especially 
in the first eight weeks. The incomplete cycle of symptoms of uterine 
pregnancy, the character of menstruation, the physical signs, the ex- 
amination of uterine discharges for decidual cells, etc., the periodic 
colicky pains, the irregularity in the chain of appendical symptoms, 
and particularly the explosive anemia and the absence of temperature, 
with the symptoms of intra-abdominal hemorrhage, lead one to a dif- 
ferential diagnosis. 

Rupture of a tubal or ovarian abscess gives symptoms very similar 
to those of rupture of the appendix. 

Primary appendicitis in the female should be treated the same as in 
the male. In secondary appendicitis the median incision should be 
made so that diseased pelvic organs as well as the appendix may be re- 
moved; the floor of the pelvis should then be covered by omentum or 
sigmoid so as to prevent the possibility of subsequent adhesions. 

A number of surgeons advocate the removal of the appendix, irre- 
spective of its condition, whenever the abdomen is opened. Howard 
Kelly has written to eighty surgeons asking whether or not it is advisable 
to remove the appendix in every laparotomy. Of the seventy answers, 
twenty-six were pro and forty-four contra; Kelly is against the removal 
of the organ as a regular procedure whenever the abdomen is open, and 
substantiates it with the following arguments: 

First, it prolongs the time of operation; it increases the shock and 
makes the risk of the operation greater. 

Second, the unnecessary removal of the appendix may perhaps harm 
the individual, because the appendix may have a physiologic function 
of which we are not aware at the present time. 

We never remove it except where there are definite pathologic changes 
or where there is a history of previous attacks. It undoubtedly increases 
the hazard, as it prolongs proceedings, involves intestinal manipulation 
and peritoneal exposure, opens the septic intestinal tract, and necessi- 
tates an intestinal suture and union, all of which, no matter how skilfully 
done, carry with them additional risks. 

Appendicitis with Pregnancy.— Appendicitis in pregnancy involves 
the question of a pregnancy uninterrupted; the mortality of the mother 
from the appendicitis; the mortality of the mother and the child by 
induced or accidental labor and the influence on the course of the labor 
and parturient period by it. According to Donohue, 80 per cent, of 
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the cases occur in the first six months. The coui’se does not vary from 
the ordinary clinical picture in non-pregnant women. The diagnosis, 
however, is often overlooked, as both the patient and the physician are 
accustomed to ascribe all symptoms in the abdomen to disturbances of 
pregnancy, and also because physical examination is not satisfactory, 
especially after three months of pregnancy, when the ascending uterus 
begins to cover the ileocecal region. As leukocytosis is present in preg- 
nancy, it loses its value as an index of the presence or degree of infection 
in associated appendicitis. The association of the two conditions is 
serious, as the diagnosis is usually tardy, the operation late, inducing 
premature labor in the presence of sepsis. 

Mund^, in 1894, was the first to operate on a pregnant woman with 
appendicitis. In 1897 Abrahams collected eleven cases from American 
literature and added four which he obsoiTcd. He reported a mortality 
of 53 per cent, in the mother and practically 100 per cent, in the child. 
Since that time many cases have been operated. Of thirty-one cases 
collected by Boije, of Hclsingfoi*s, fourteen died; abortion took place in 
eighteen cases. Heaton reported 78 per cent, abortions. 

Marx advises induced labor in acute cases, preceding the abdominal 
operation. Webster^^ favors this procedure because it allows vaginal 
drainage, if needed. He does not recommend it in cases of circumscribed 
abscess, as the contraction of the uterus might rupture the abscess, to 
which the latter may be adherent. 

.Appendicitis occasionally occurs soon after lal)or. The clinical pic- 
ture of peritonitis of uterine origin greatly resembles that of ji])peiidi(;al 
c.ausatioii, and a differential diagnosis can only be ari’ived at by a careful 
analysis of the colic, the circuins(?ribed mprapclvw liypersensitiveness, 
the absence of induration in the forniecs, and often with a distinct history 
of previous attacks of apf)cndicitis. In the hands of surgeons of experi- 
ence premature labor should not be induced. If the operation is timely, 
the appendix should be removed. If late, the cArcurnscribcd abscess 
shovM be drained thrmi{jh a s/nall incision and no effort whatever made 
to remove the appendix. By this plan abortion will be rare, peri- 
tonitis still rarer, and death an uncommon sequence, in place of 
its present appalling frequency. Extensive manipulation of the perito- 
neum and viscera and prolonged operation are responsible for the mis- 
carriage and abortions, and are neVer justifiable on the basis that a 
radical cure may be effected by removing the appendix at one sitting. 
The appendix may be removed as a secondary operation, after parturi- 
tion, without hazard to the patient. 

Diagnosis. — ^The diagnosis of acute appendicitis is rarely difficult, 
as the symptoms occur in such uniform order. The severity of the indi- 
vidual symptoms varies. The order of symptoms is as follows (and the 
order is all-important in making a diagnosis) : First, pain, acute, severe, 
referred at first usually to the epigastrium, and continues there as long 
as the inflammatory process is confined to an appendix free in the perito- 
neal cavity, gradually changing to the right iliac fossa or to the location 
of the inflamed appendix. Second, nausea and vomiting, which come on 
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usually within two or three houi-s after the onset of pain. They are reflex, 
due usually to the over-distention of the appendix; rarely are there 
more than two or three efforts at emesis, usually only one, occasionally 
nausea only. Third, local sensitiveness to pressure. The inflamed and 
over-distended appendix is very sensitive to pressure and is guarded by 
involuntary muscular rigidity over the appendix, known as the muscular 
defense. Fourth, elevation of temperature, which, in acute appendicitis, 
is the manifestation of the absorption of the products of infection. It 
comes early, usually in from three to eleven hours after the onset of pain, 
as the quantity of infective material is early subjected to pressure, be- 
cause of the small capacity of the appendix. It varies from 99.5° to 
105.5°, depending upon the relative Aurulence and pressure and the 
resistance on the part of the patient. It is never absent in the acute 
infective variety, in the early stage. Fifth, leukocytosis is almost uni- 
formly present. The degree of leukocytosis depends not so much on the 
presence of infection or its degree of toxicity as upon the ability of the 
leukogenetic organs to react. We have never observed leukopenia in 
our cases. Many times when the temperature is low the leukocytosis 
is high, and vice versa, so that the leukocytosis and temperature should 
always both be taken and tlieir average values, as manifestations of 
infection, will always be found high. 

This order of sym))toms is present in 98 per cent, of cases of acute 
infection of the appendix. 

The differential diagnosis in acute uttac^ks of appendicitis involves 
an exclusion of (a) cholelithiasis; (6) acute intestinal fermentation; (c) 
renal calculus and retention; (d) acute tubal infection; (c) rupturci of 
intni-abdominal abscesses; (/) gastric and intestinal perfonitions; (r/) 
intussusception; {h) tuberculosis of the intestine, particularly, of the 
ileum; (z) twisted tumor-pedicle; (j) typhoid fever; (fc) acute cystitis, 
etc. 

In lesions of the right iliac fossa the following frequent conditions 
should be specifically mentioned with some of their more consi)icuous 
symptoms. 

Tuberculosis of the cecum may exist as an ulcer or a tumor mass. 
The onset is insidious, the pain is constant, diarrhea alternates with con- 
stipation, the patient hits afternoon rise of temperature and often shows 
evidence of tuberculosis elsewhere, there is ophthalmic or hypodermic 
tuberculin reaction, bacilli may be found in the feces, many times blood 
is detected. Preceding a hemorrhage there is elevation of temperature 
and colic. 

Malignant Diseases of the Cecum.— The onset is exceedingly slow. 
I^ater the patient complains of pains, colicky in character, due to obstruc- 
tion in carcinoma and to mural infiltration in sarcoma; constipation at 
first, soon followed by or alternating with diarrhea. Mucus and blood are 
often discharged, the patient becomes weak and deficient in hemoglobin, 
and there is evidence of secondary anemia. There is no elevation of 
temperature. Finally the acute intestinal obstruction from the neoplasm 
gives a picture resembling acute appendicitis. 
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Stone in the Ureter or Simple Ureteritis. — Ui'eteral colic is very 
sudden and severe. The pain is excruciating and radiates to the inguinal 
region, penis, and scrotum, or the vulva in the female. The patient has 
a constant desire to urinate, but is unable to pass more than a few drops 
at a time. Blood may be visible in the urine or detected microscopically. 
The temperature is subnormal and the patient shows other evidences of 
shock. The relief is sudden, due to the passage of calculus intojyhc bladder, 
arrest in its progress, or its return into the renal pelvis. There is history 
of previous urinary disturbance. Palpation may reveal a calculus in 
the ureter. IVessure over the distended renal pelvis causes great pain. 
The a:-ray often assists us. Ascending or descending infections of the 
ureter not infrequently give a very sensitive tubular mass in the iliac 
fossa which may be erroneously interpreted as the appendix. 

Psoas Abscess. — There is frequently a history of injury to the back. 
Examination reveals a dcfo!*mity or diminished mobility at the lumbo- 
sacral region. The x-niy shows deformity. The psojis abscess can l)e 
palpated as a fusiform or elongated and deep-seated mass which extends 
downward along the psoas muscle causing great muscular rigidity. Move- 
ments of the lower extremity involving tension on the psoas muscle 
give pain. The patient may have evening rise of temperature, thirst, 
and night-sweats, and will give a reaction to tuberculin. l.eukopenia 
is manifest unless mixed iiiiecdion is present. 

Rheumatoid arthritis of the spine very frequently caiises abdominal 
I)aiii, is periodic in its chjiracter, and may closely resemble recurrent 
appendicitis. The pain, however, is not associated with temperature; 
there is hypei’sensitiveness and muscular rigidity, but the hand con- 
tinuously compresseMl over the abdomen induces muscular relaxation 
and no mass can be felt in the iliac fossa. The fixation of the spine 
readily indicates the lo(!ation of the true lesion. However, rheumatoid 
arthritis is the cause of more errors in the diagnosis of abdominal lesions 
than any extra-aMominal condition with which we are acquainted. This 
is due to the fact that the back is rarely examined, since the patient 
refers almost uniformly to the j)ain as abdominal. 

Tabes Dorsalis. — The gastric and intestinal crises of tabes dorsalis 
are very frequently erroneously diagnosed as appendicitis. The mistake 
will not be made if attention is given to the essential symptoms of these 
two diseases. In tabes there is no elevation of temperature associated 
with the pain and vomiting; there is no zone of hypersensitiveiiess; no 
pronounced leukocytosis; there are present, usually, positive symptoms 
of tabes: the Romberg sign, the Argyll-Robertson pupil, the absence of 
tendon reflexes, perverted sensation in the extremities, and a history 
of specific infection with frequent repetitions of these acute attacks. 
Where the two diseases are associated as we have observed them, the 
presence of temperature, the hypersensitiveness, muscular rigidity, and 
mass in the right iliac fossa, with leukocytosis, indicate the coincident 
appendical infection. 

Herpes zoster of the eleventh and twelfth intercostal and the first 
and second lumbar nerves may very closely resemble appendicitis. 
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The pain is continuous, intense and boring in character, and never colicky 
or intermittent. There is a superficial hypersensitiveness, distinctly 
confined to the area of nerve distribution, and absent on continued deep 
abdominal pressure, under which circumstance the muscular rigidity 
ceases. This must not be confounded with Dieulafoy\s observation in 
childnui. The hcrj)etic vesicles appear on the third or fourth day and 
must not be mistaken for cataplasm vesicles. 

Typhoid Appendicitis. It manifests itself usually on the third to 
the fifth day of the typhoid, by pain, colicky in character, associated 
with nausea and vomiting, muscular rigidity in the right iliac fossa, 
and leukocytosis. The pain never precedes (he temperature, ns it always 
does in appendicitis. The attack is too early in the typhoid for a per- 
foiation or thrombophlebitis. It rarely peiforates the appendix in the 
early stage, as a ]nis infection does, but there aie a number of recorded 
cases of late perforations of the appendix from ty])hoid ulcers, occurring 
in the second and third week of the disease, or at about the same stage 
as perforations in other portions of the intestinal tract. The typhoid' 
ulcer of the ap]^cndix, therefore, does not demand an operation, as this 
would comjilicate the course of the typhoid. When perforation (x^curs in 
the later stage of the typhoid, it dematids tlie sanu* surgical treatment as 
perforations of other portions of the tract, from which it is impossible to 
differentiate it until the abdomen is opened. 

Inflammations of Meckel’s diverticulum may present the clinical 
picture of appendicitis, and even recurrences are ])()ssil)le. The cases 
ar(i not numerous; ten or twelve only have Ix'en recoi'dcnl. 

Appendicular Colic. This results from (he effort made by (he ap- 
pendix to expel its contents, fluid or concretional. It is often recurrent, 
but is not associated with fever; it is always of short duration; alxlom- 
inal t(;ndcrness and muscular defense are absent. 

Thrombosis of mesenteric vessels comes on very suddenly, giv(js 
excruciating pains; there arc no pathognomonic signs or symptoms. A 
diagnosis intra vitam is seldom if ever made. It, however, is secondary 
to other foci of infection or ulceration, as dysentery, hemorrhoidal, 
appendical, galH)ladd(n*, or gastric infections. It may 1)C metastatic 
from distant foci of infection. 

Intestinal Lithiasis.— It I^eam no direct relationship to ap|xmdicitis. 
It may produce a similar clinical picture. The pain, however, is diffuse, 
and is felt along the colon. The feces contairi mucus and ‘\sandy” 
material, which are pathognomonic of the condition. With large enter- 
oliths the symptoms are those of obturation ileus rather than those of 
infection in the abdominal cavity. 

Right Upper Quadrant of Abdomen.- The lesions of the right u|)pcr 
quadrant which may simulate appendicitis arc acute gastric, or acute 
exacerbation of an ancient ulcer, cholelithiasis, pancreatic calculi and 
acute pancreatitis. Pyloric and duodenal ulceration or perforation 
may closely resemble appendicitis. The pain, muscular defense, sensi- 
tiveness to palpation and percussion, however, are primarily most marked 
in the right upper quadrant. Infections and obstructions of the biliary 
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tract and pancreas not infrequently cause symptoms similar to those of 
appendicitis. The exquisite sensitiveness to perpendicular percussion 
(Murphy) is the most important differential sign in the acute stage, 
and the inability of the patient to take deep inhalation with the fingers 
hooked under the right costal arch indicates acute retentions or infections 
in the gall-bladder. The gall-stone colic is fairly characteristic and can 
be confounded only with the noii-inflammatory appendicular colic. 
In cholecystitis there is frequently a history of previous portal-zone 
infection, typhoid particularly. The pain in gall-bladder diseases 
radiates toward the shoulder. Icterus may be present in severe infections 
of the appendix, and, on the other hand, may be absent in gall-bladder 
diseases. 

Cases of obstruction of the common duct give a clean-cut history and 
a differential diagnosis is easily made. 

Movable Kidney with or Without Dietl’s Crisis. — Edebohls thinks 
that there is a close eause-and-effect relationship between a right movable 
kidney and appendicitis. An ectopic kidney may compress the superior 
mesenteric vein against the spinal column, thus producing a venous 
stasis in the appendix, which favoi*s inflammation. 

A painful movable kidney may occasionally simulate chronic appendi- 
citis; with careful physical examination, however, the discrimination 
can be made. 

Dietl’s crisis is always associated with a right movable kidney. It 
is characterized by a sudden and marked pain in the abdomen, chills 
and fever, nausea and vomiting, which with the absence of physical signs 
and symptoms of infection in the region of the caput coli facilitate the 
diagnosis. 

Cystic dilation of the renal pelvis with periodic retentions from 
ureteral flexion, valve formation, or muscular hypertrophies without 
infections give an obscure symptom-complex not dissimilar to recurrent 
appendicitis. Physical examination and ureteral catheterization, show- 
ing a large quantity of urine retained in the pelvis, establish the diagnosis. 

Renal Calculus; Stone in Pelvis of Kidney. — Calculi give rise to 
sudden severe pain referred to the corresponding inguinal region and to 
the testicle. It may be associated with visible, but is always accompanied 
by microscopic hematuria. Pus cells are also present. There is a history 
of periodicity with rapid subsidence. The x-ray is of great value in many 
cases. 

Pyelitis. — ^A history of infectious disease or long-standing secondary 
cystitis is almost always present. Repeated chills followed by a temper- 
ature of a septic character, subject to remissions, pus in the urine, con- 
stitutional symptoms, chronicity, and cystoscopic and ureteral examina- 
tions will confirm the diagnosis. 

Perinephritic Abscess. — ^There is frequently a history of trauma, 
of sepsis in the pelvis of the kidney, or of a previous infectious disease. 
It may be cryptogenetic in its onset. Palpation may reveal a sensitive, 
possibly fluctuating mass situated high in the right h3q)ochondrium or 
loin, usually immovable. Heavy fist percussion (Murphy) of the loin 
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with the patient^s body bent acutely forward elicits extreme tenderness. 
The lumbar tissues may be infiltrated or edematous. The pain radiates 
toward the testicle. The urine may contain pus, but as this is occasional 
in appendicitis it loses its value. 

Pyloric ulcer gives a history of late post-alimentary pain, two or 
three hours after meals. The gastric analysis shows hyperacidity in 
most cases. The stomach contents may contain blood, or if stasis be 
present sarcinsc; the feces often contain blood; there is loss of weight 
and diminished hemoglobin. Local sensitiveness is usual in the right 
hypochondriurn; it, however, varies with gastroptosis. There are in 
many of these cases very pronounced and intensely acute attacks which 
hist eight, ten, or twelve days and then completely subside, leaving not a 
single symptom of gastric or digestive disturbance until the next attack. 
In one of our cfises of this class the ulcer on the stomach side of the 
pylorus was as large as a dollar and that on the duodenal side as large as 
a quarter. 

The lesions in the right lower quadrant to be considered are: 
In the mnlej volvulus; intussusception; cryptorchidism with epididymitis 
or orchitis; intestinal incarceration or strangulation in subperitoneal 
pockets; incarceration in the cecal peritoneal pouches; incomplete 
hernia; infection of the iliac glands from disefise of the external genitalia 
or lower exti’emity; peri-umteral abscesses; infections of the vas defeiens; 
cecal or sigmoidal diverticulitis (Mayo); omental toi^sion; appendicitis 
in hernial sacs; incarcerated or strangulated omental or intestinal hernia. 

The diagnosis of a strangulation or obstruction of the bowel is not 
readily made. The pain comes on suddenly, frequently following a 
physical cfTort; it is located in one of the inguinal regions and is mferred 
to the umbilicus. The patient shows evidence of shock; the temperature 
is normal or subnormal, and is never elevated; the pulse is weak. Vomiting 
is always present and persistent and consists at first of gastric contents, 
then of bile, finally of intestinal contents, and rarely of fecal material. 
The vomiting in appendicitis is never persistent and rarely exceeds three 
or four efforts. The abdomen becomes tympanitic and the i)ain gen- 
eralized; it may suddenly subside and evidences of gangrene ensue — iis: 
subnormal temperature, weak pulse, facies Hippocratica, and hiccup, 
liorborygmus is always a very pronounced symptom in mechanic ileus 
from any cause; it is always absent over inflamed zones or in the neigh- 
borhood of foci of acute infection. It precedes the pain and is commonly 
associated with colicky, wave-like exacerbations. Many times the 
peristaltic wave can be recognized through the abdominal wall, which 
is never the case in intra-abdominal infections except when associated 
with mechanic obstruction. Physical examination reveals an irreducible 
tumor in external hernial obstructions. 

In the female a differential diagnosis tetween appendicitis and affec- 
tions of the genitalia on the right side requires even more careful analysis. 
In diseases of the adnexa there is a history of chronic suffering, except 
in the acute cases of post-abortive or post-partum sepsis. A history 
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of intrauterine instrumentation, curetment, or acute gonococcal vaginal 
infection is very common in acute infections of the pelvic organs. 

The attacks in appendicitis are sudden and the pains colicky in 
character, while in affections of the adnexa colicky pains are an exception. 
The sudden pains from infection of the adnexa are rarely ever referred 
to the epigastrium, the almost uniform point for appendical referred 
pains. Differentiation of the primary focus is practically impossible 
in cases where the appendix and tube arc adherent and both infected. 

Ectopic Gestation. — The pain is usually mildly colicky in character 
and is commonly present for a week or two preceding the explosion. 
The deferred menstruation, the diminished quantity of the previous 
flow, the atypical present flow, the constitutional evidences of hemorrhage, 
explosive in character, the signs of peritoneal fluid, the fixation of a mass 
in the right or left fornix, the absence of temperature elevation, and the 
finding of decidual cells in the vaginal discharge, all combine to favor 
the diagnosis of ectopic gestation or ruptured tubal pregnancy. The 
clinical picture of rupture is so sudden and so alarming that one can 
hardly mistake it for appendicitis. 

Rupture of a tubal or tul;)o-ovarian abscess or twisting of an ovarian 
pedicle must also be excluded in the differential diagnosis of appendicitis, 
as they are among the most common of errom. 

Among the alxlominal conditions which may simulate appendicitis, 
irrespective of their location, are: 

Acute Enteritis. — ^The pain is diffuse and colicky in character. 
Diarrhea is constant. The abdomen may be distended; vomiting is 
not constant; stormy peristalsis is always present. The temperature 
is slightly elevated, not exceeding 100.5°. The tongue is coated and 
thirst marked. 

Acute pancreatitis, in one of its three forms: hemorrhagic, sup- 
purative, or gangrenous. While the three forms differ somewhat one 
from another, a common clinical picture of the more acute manifestations 
may be given as follows: Sudden onset of intense pain, occupying the 
upi)er half and situated deeply in the abdomen. The patient usually 
sits down and refuses to move or be moved. The temperature is 
subnormal in the hemorrhagic form, soon followed by a chill and slight 
elevation of temperature; in the suppurative form the temperature 
may be elevated from the beginning. There is ordinarily a circumscribed 
mjiss, sometimes only a relative muscular defense between the ends of 
the ninth costal cartilages. Perpendicular percussion in the epigastrium 
causes great pain. The general condition is very alarming, the patient 
being dyspneic, cyanotic, and collapsed, often suffering severe hiccup. 
The feces contain fat; the urine albumin. 

In right pneumonia with diaphragmatic pleurisy the pain is frequently 
referred to the appendical zone; there is also rigidity of the wall and 
suppression of peristalsis, and^any times great tympany. Physical 
examination of the chest should never be neglected, especially in young 
subjects. 
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Chronic Appendicitis. — Some clinicians make a distinction between 
chronic and recurrent appendicitis, others use the expressions synony- 
mously. The term '^recurrent appendicitis" should be reserved for 
the cases which have recurrent, acute, inflammatory attacks, with all 
the essential symptoms of a primary seizure; the term ^‘chronic " should 
never be applied to this class. All of these terms express distinct lesions 
of the appendix, and combined they do not cover all the pathologic 
changes found in this organ. There may be added adhesions, displace- 
ments, flexions, rotations on its axis, chronic retentions, foreign bodies, 
etc. The term ‘‘chronic appendicitis " should include all of the chronic 
symptom-producing conditions of the appendix other than those em- 
braced in the preceding special headings. These appendical lesions 
produce grave disturbances of the digestive equilibrium, even where the 
anatomic changes in the appendix are comparatively small. 

The clinical jyicture is not by any means definite or clear. Some com- 
plain of gastric disorders; others of intestinal symptoms; still others of a 
combination of the two. Some have anorexia and a symptom-complex 
suggestive of gastric ulcer, for which Longuet introduced a very appro- 
priate term, “appendicular dyspepsia." Many suffer from constipa- 
tion, others from a mikl colitis. Micturition is more frequent. Some 
patients complain of a continual heaviness in the abdomen and of tlistress 
in the right side of the abdomen when lifting or bending the body. Pa- 
tients generally lose weight, become pale and anemic; most of them are 
neurotics. 

Physical examination may reveal some tenderness in the region of 
the caput coli; many times, however, such an examination is negative. 
Very frequently, in chronic cases, a considerable distention of the caput 
coli may be found. Temperature is, jus a rule, normal throughout. 
The leukocyte count is in the vicinity of 8(K)0 to <.)(X)0 and fairly con- 
stant. 

The diagnosis of chronic appendicitis, appendical adhesimis, torsion, 
irritation, colic, etc,, should never be acted upon in an operative way until 
all the conditions mentioned under differential diagnosis have been excluded 
bi^ a careful analysis of the history and symptoms and a systematic examina- 
tion made for each of the diseases. If this plan is followed, an unnecessar?/ 
operaiion will rarely, if ever, be performed. 

Time for Operative Intervention.— The time for operative inter- 
vention may best be considered in four periods: Firnt, early, within the 
first forty-eight hours; second, in the actively incieasing inflammatory 
processes, from the second to the fifth day; third, in tlie subsiding in- 
flammatory processes from the fifth day on; and fourth, in the inter- 
mediate stage — between attacks. From the previous statements con- 
cerning the clinical course and pathologic changes, it can be seen that 
the most favorable time for operation is within the first thirty-two hours 
of the attack; or, from a pathologic basis, before perforation of the 
appendix or infection or the peri-appendical tissues has taken place. 
The diagnosis can and should be made with accuracy in the great majority 
of cases before the end of the first twenty-four hours. From the symp- 
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toms and clinical course of the disease in the first forty-eight hours it 
is impossible to predict, with any degree of certainty, what the subse- 
quent couree of the case will be — that is, whether the tendency will be 
to subsidence and cure by the natural processes or to a virulent course, 
if not fatal termination. 

The danger of operative intervention in the early stage is scarcely 
more than that of an exploratory laparotomy. The time required for 
the convalescence is not more than two and a half to three weeks. 
Drainage is, as a rule, not indicated and hernia improbable. Unnecessary 
early operations from errors in diagnosis should be very rare, as diagnosis 
in the first twenty-four hours is more easily and accurately made than 
at any other time, and is the time par excellence for operation. The 
patient would be relieved of his appendicitis without hazard, without 
prolonged illness, without the danger of unpleasant sequela?, and without 
the possibility of recurrence, by the timely operation. To me there 
appeal’s to be no excuse, no explanation, no logical process for, 
no justifying hope in, delay in this disease. Procrastination, under 
these circumstances, we do not regard as a manifestation of knowledge, 
experience, judgment, or true conservatism. 

Should we operate in the second stage, (luring the increasing or 
spreading inflammatory process, which may mean anywhere from the 
secjond to the fifth day? In this stjige we may have the circumscribed 
abscess around the appendix, an active inflammatory process of the 
neighboring tissues or organs, or the early pathologic changes of a cir- 
cumscribed or general peritonitis. We often find the temperature and 
pulse high, meteorismus, intestinal paralysis, and acutely infected tissues, 
with manifestations of severe intoxication at this stage. These patients 
will not stand extensive manipulations. They are already fully burdened 
with the toxins, and this intoxication must not be incretised or the patient 
will be sacrificed. Shall we operate? Yes; but the operation must be a 
limited one; that is, simple opening of abscess and relief of pus tension 
in the infected area with the removal of the appendix, if it be accessible 
and easily amputated. There should be the least possible separation of 
agglutinaiions or other trauma to the infected tissues^ iis agglutinations and 
adhesions are life-saving, both in circumscribing the process and in 
rendering the local tissues incapable of absorption. Many of the fatalities 
in operations for appendicitis have been due to the failure of recognition 
of these facts. Where the patient is apparently overwhelmed with the 
intoxication from a circumscribed or diffuse peritonitis or inflammatory 
process, we content ourselves with making a simple incision in the ab- 
domen and relieving the pus tension by the insertion of a large drainage- 
tube without irrigaiion, without sponging, and without manipulation of the 
tissues. On the other hand, in the ascending stage of the disease, where 
the depression is not noticeable, when the intoxication is not severe, 
even when the quantity of pus is large, circumscribed or not circumscribed, 
the appendix is removed. The extent of the operation is governed 
rather by the constitutional symptoms of the sepsis than by the extent 
or character of the pathologic changes. One fact must never be lost 
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sight of in operating on this class of cases, and that is, that the pus is 
usually virulent, and when organized adhesions are present they must not 
be separated, as they expose the surface to acute absorption. Organic 
adhesions arc rarely formed before the fifth day. Exudates must not be 
rubbed nor torn off, as they carry with them the endothelium and leave 
an abraded absorbing surface. ‘The peritoneum should be considered 
similar to the skin; in the latter, while the epithelium is intact, there is 
practically no absorption; the cells are the shingles of protection; with 
the peritoneum, while the endothelial cells arc intact, there is likewise 
practically no absoiption, as there are no pciitoncal stomata. The rule, 
therefore, which we follow is not to treat any of the active inflammatory 
conditions on the expectant plan, but to relieve the suppurating infected 
centers by opening and inserting an efficient drain; in the cases where 
the constitutional intoxication is mild the appendix is removed when 
accessible. In our work the appendix has been removed in nine cases 
out of ten operated in the second stage, while if attempted in the other 
10 per cent, of cases, with severe symptoms of constitutional sepsis, 
we feel the majority of them would have been fatal. In the last five 
years^ work in general septic peritonitis we have had forty-seven cases 
of perforative diffuse general peritonitis operated in the active stage 
* with but two deaths, and neither of these from the peritonitis. The 
treatment after the operation in these cases consistecl in placing and 
retaining the patients in a semi-sitting (Fowler) position (35 to 45 degrees) 
for three or four days, administering large quantities of saline solution 
per rectum, from six to fifteen quarts in twenty-four houi*s; the saline 
must be allowed to seep in, the tube remaining constantly in position. 
No water should be given by mouth, lis the stomach never absorbs it 
directly, and under these conditions it does not readily transmit it to the 
intestines for absorption. Mild catharsis should be induced with small 
doses of calomel, beginning eight hours after operation. 

I feel convinced that the great mortality which has been reported in 
operations in the second stage and under the clinical conditions mentioned 
above have, in a measure, been due to excessive manipulation, sponging, 
flushing, adhesion separating, and prolonged operation. The deaths in these 
cases of acute infection are due to the depression resulting from a sudden 
absorption of an overwhelming dose of bacteria and their toxins; this 
absorption is favored by the manipulations mentioned. 

The treatment of an acute infective focus in the peritoneum should 
be the same as the treatment of similar infections in other portions of the 
body, for example, acute osteomyelitic foci in the ends of long bones. 
In these we open or tap without irrigation, sponging, curetting, or manipu- 
lation, and simply insert a drain. If we will treat the peritoneum with 
the same consideration, we will have equally gratifying results. 

The sitting posture after operation allows the pus to settle in the most 
dependent portions of the peritoneum; there it is pumped out through 
the tube by the alternating diaphragmatic pressure. During trans- 
portation of cases of general suppurative peritonitis to the hospital and 
during the operation the patients should be kept in a semi-sitting position. 
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I do not consider any of these stops in the sense of life-saversy but their 
combinaiion and the results obtained have revolutionized our ideas and 
prognoses in general suppurative peritonitis, as well as in acute and 
viciously septic appendicitis. 

Operations in the third stage, or the stage of subsidence of the inflam- 
matory process or retardation of the process of absorption, are not at all 
urgent, as in the fiist and second stages. To begin with, the destructive 
process has been overpowered by the local resistance of the tissue (the 
local immunity of tissue infiltration), and an effectual enca])sulation of 
the pus has taken place; or it has emptied through ulceration into a 
neighboring coil of intestine; or is slowly destroying its boundaries in 
the line of least resistance and little absoiplion is taking place. 

This process may continue for a considerable period of time, unless 
some accident should rupture the wall, or the pus should come in contact 
with a vein and thrombophlebitis with embolism ensue. The retained 
products of infection under these circumstances are always an element 
of danger, and in the hands of judicious and careful operators in this 
stage they can be conducted to the surface without hazard to the patient. 
By carefully coffer-damming the operative field the appendix can very 
frequently be i-emovcd without extensive separation of adhesions or 
scattering the pus over non-infiltrated areas. If a mass is felt in the iliac ^ 
fossa, pelvis, or loin, and is readily accessible in any of these positions, 
it should be opened directly over the most prominent point and drained; 
this, however, must always be the exceptional route. When a case has 
progressed to this stage, the patient is in a position to be placed in the 
best operative cnviionment and to have the best skill. Personally we 
prefer to open through the anterior abdominal wall in practically all 
of these cases and coffer-darn the field before opening the pus cavity. 
We have had eight deaths in this class of cases, two in which the free 
peritoneal cavity wiis not opened, but where the bulging abscess was 
simply opened and drained. In both of these incision was made in the 
anterior abdominal wall without entering the free peritoneal cavity. 
Either from the preparatory manipulation or from pressure on the ab- 
scesses during operation they ruptured below into the free peritoneal 
cavity. Both were large abscesses, one in a fourteen-day and the other 
in an eleven-day case. The accident was not detected, as the pus flowed 
freely from the abscesses when they were incised. The patients died 
from acute septic absorption seventeen and twenty-six hours respectively 
after operation. These cases occurred years ago, and since that time 
we never open directly into an abscess through an anterior incision; 
we always keep to the median side of the abscess and open into the free 
peritoneum, placing the coffer-dams before liberating the pus. Three 
were operations in the third stage, with a secondary elevation of tem- 
perature and manifestations of absorption; two of these died from acute 
sapremia from excessive separation of organized adhesions in efforts 
to remove the appendix in the presence of virulent pus. The other died 
from advancing gangrene with acrogenous infection in which the intestines 
and local tissues sloughed. The other three died of pylephlebitis with 
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multiple hepatic abscesses. This I do not feel could be attributed to 
the operation, but to the fact that the operation was late and thrombi 
had formed in branches of the portal vein. 

In the third stage the presence of pus is always an element of danger, 
and we should not feel content until it is drained. 

In the fourth or intermediate stage the question arises, Should we 
operate on every patient who has been through an acute attack of appendi- 
citis? If so, why? The reasons favoring the operation are these; first, 
after an attack of appendicitis the patient is predisposed to recurrence; 
second, upward of 60 per cent, of the cases operated by us in the inter- 
mediate stage had had more than one attack; third, in the large pro- 
portion of the cases in which there was incision and drainage only of the 
abscess (which was a procedure frequently recorded by us in our first 
three hundred cases) the attacks recurred; in one patient we drained a 
periappendical abscess on three different occasions, always in the presence 
of severe sepsis, before we succeeded in inducing the patient to come in 
between attacks to have the appendix removed; fourth, the pathologic 
changes, such as adhesions, flexions, stenoses, etc., following a primary 
attack very much favor a recurrence; fifth, even if there were no danger 
of recurrence of the acute inflammatory conditions, the adhesions, 
fixations, stenoses, flexions, and retentions in the appendix produce 
sufficient disturbance of the digestive tract to demand an operation for 
their prevention or relief; sixth, recurrent infections are scarcely less 
dangerous than primary attacks (we recall one patient who died in the 
seventh attack); seventh, the appendix can be removetl in the inter- 
mediate stage without danger. About two-thirds (upward of 2000) 
of our entire number of operations were in the so-called intermediate 
stage. In all of these we had one fatality, and that was from an acute, 
infective peritonitis, traceable to an assisting interne who had, without 
our knowledge, made an autopsy on a post-abortive peritonitis the night 
before the operation; two other patients operated on the same day were 
similarly infected. We had one case of severe but not fatal hemorrhage 
in the pei*son of a physician, due to penetration of the deep epigastric 
artery by the closing figurc-of-8 siiture. In four of the intermediate 
cases all but a stump of the appendix was found to have been destroyed 
by the sloughing process. This is an extremely small number when one 
considers the severity of the inflammatory process and the number of 
cases in which the mucosa is gangrenous, as seen in the early operations. 
A partial or even complete obliteration of the lumen of the appendix 
is not rare. 

Immediate Results. — ^The immediate results, if analyzed in succes- 
sive hundreds, have varied materially. The greatest mortality was in 
our first one hundred cases, reaching, as it did, 11 per cent. We might 
add, however, that in that one hundred cases practically every one was 
an acute infection with pus perforation, more or less peritonitis, etc.; 
this embraces the period from March 2, 1889, to July 23, 1893. The 
number of deaths in each one hundred then gradually decreased until 
after the meeting of the American Medical Association at Atlanta in 
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May, 1896, when it will be recalled there was a great cry at that meeting 
against intrapcritoneal operations, and particularly against the frequent 
operations for appendicitis. This was heralded through the journals, 
and the general practitioner who was in close contact with the public, 
believing it represented the consensus of opinion of the majority of 
surgeons, accepted it as a fact and hesitated before advising operations 
when unquestioned symptoms of appendicitis were present. This sen- 
timent represented the ideas of men who conducted large clinics and 
were not in close contact with the public and the general practitioner. 
The penalty in lives was great. These clinicians saw mostly intermediate 
cases and did not realize the virulence rapidity of destruction, and danger, 
nor the consequent vital importance of prompt and early action in the 
acute infective stage. In the year following this meeting our mortality 
reached seven in one hundred. Then there was another gradual decline, 
and the error of the physician was recognized, until the second epidemic 
of so-called conservatism (^‘expectant treatment”) passed over the 
country and carried with it its quota of deaths, the mortality rising again 
to six in one hundred. Since that time there has been a steady decline 
in the number, until in our last one hundred operations there was a 
mortality of 2 per cent. It seems to me that every death from appendi- 
citis is chargeable directly to the people, for not calling in the physician 
sufticiently early after the onset of the symptoms, or to the physician and 
surgeon for not acting promptly when they are called. We are sorry 
to admit that the latter represents the greater percentage. We should 
have no deaths from appendicitis, but we are having them. We should 
accept the force of numbers and experience to guide us against the 
culpable, if not criminal error of delay in this class of cases. It is not 
necessary that every physician should lose a case to learn the lesson, 
any more than every doctor should lose a case under chloroform anes- 
thesia before learning to abandon it. 

R. 0. Coffey collected 13,445 cases from various large hospitals in the United 
States with a mortality of 7.4 per cent. In his analysis Coffey arranged the cases 
in five groups, grading them according to the average number of patients per staff 
surgeon. In these respective groups this average was 13, 7, 6, 2^, and IJ cases of 
appendicitis per surgeon, to which the corresponding mortality was 6.3, 6.7, 7.1, 10.5, 
and 13.7 per cent, respectively. These statistics show that the mortality, in all 
the hospitals, is much greater than it should or would be if the cases were treated 
in time. It shows further that in the hospitals in which little experience existed 
the mortality was appalling. The mortality of the five most active operators — 
Ochsner, Mayo Brothers, Deaver, and Murphy — is 2.52 per cent.* Lanz, of Amster- 
dam,^* operated seven hundred and ten cases without a death. He considers opera- 
tions during the first and second day of the attack as well as in the interval perfectly 
safe. In contrast with these statistics, M. H. Richardson, in an analysis of seven 
hundred and fifty cases collected by him, gives an oi)erative mortality of 18 per cent. 
The mortality in one hundred and sixty-one cases of genenil suppurative peritonitis 
of appendical origin at the Massachusetts General Hospital** for a period of five 
years, was 66 per cent.; the number of recoveries increased from 28 per cent, in 1899 
to 48 per cent, in 1900. In the light of present results these figures are shocking. 

Final Results. — ^The final results in appendicitis, as a whole, are 
very gratifying. When a patient has had the appendix removed, the 
* Practical Medicine, Series 1907, vol. ii, p. 420. 
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rule is that he recovers from the operation, has as good if not better 
health than he had before, and is free from pain and inconvenience in 
the right iliac region. Rarely if ever is there disturbance of his digestive 
tra(;t as the result of the disease or the operation. It is surprising how 
completely extensive adhesions, the result of diffuse inflammatory 
processes, disappear soon after the focus of infection is I’emoved and the 
source of irritation eradicated. Prolonged packing and drainage tend 
to the formation of more firm adhesions than usually result from simple 
inflammatory processes themselves. With the exceptions of the adhe- 
sions following tuberculosis of the peritoneum there is no other disease 
in which they disappear so rapidly and completely as those that exist 
around an inflamed appendix. If the appendix perforates into an 
adherent intestine, a firm and organic adhesion remains, uniting it to the 
small intestine, the caput coli, the colon, or the sigmoid, as the case may 
be. All but these rapidly disappear, so that in an abdomen where six 
weeks previously an operation had been performed for the drainage of a 
large appendical abscess with extensive suppuration and adhesions, 
almost every evidence of the disease, except a fluffy velvety condition 
of the peritoneum, has disappeared. This is an every-day observation. 
In the average ciise the regenerative power of the emlothelium over the 
intestine is great. Occasionally we find a tendency to keloid formations 
in the peritoneum or to the formation of cord-like adhesions which 
develop into strong, firm bands of sufficient strength to support the 
weight of the patient. Fortunately these are rare. If the appendix 
remains and becomes the source of chronic irritation after an attack of 
appendicitis, the adhesions often continue and remain there as a protec- 
tion against a subsequent attack, lessening the danger of perforative 
peritonitis. 

Results of Operation in Tuberculosis of the Cecum and Appen- 
dix. — Campiche'® collected a series of three hundred and seventy-nine 
operations with a mortality of 18.6 per cent. Over one-third of the 
patients remained in good health for months and even years afterward, 
and about the same number died sooner or later from the disease or its 
effects. 

The best method of operation is appendical or appendicocecal resec- 
tion with side-to-skle anastomosis. Eighty-six per cent, by this pro- 
cedure recovered. When an artificial anus was instituted in addition 
to the resection, over 80 per cent, of the patients died. Extensive resec- 
tions were also very fatal. Exploratory laparotomy was followed by 
permanent cure in only 15.7 per cent. 

There were 86.4 per cent, of immediate recoveries from appendec- 
tomy; the tuberculosis in the neighboring intestine still persisted, how- 
ever, so in reality only 13.6 per cent, of the twenty-two cases in which 
this operation was performed can be looked upon as permanently cured. 
The well-defined pathologic basis for surgical procedures in tuberculosis 
of the intestine is applicable here as elsewhere. All of the infected 
mucosa should be removed, even if it requires the resection of many 
feet of the tract. The tuberculous peritoneum does not need to be 
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excised, as it is self-reparative. End-to-side or sitle-to-side union should 
be performed with at least three rows of sutures if the peritoneum at 
the point of approximation is involved; if not involved, the button or 
two rows of suture should be used. Exclusion or ** auschaUung ” should 
be practised where excision is impracticable on account of adhesions or 
extensive invasion of the mucosa. Artificial anus should never be 
resorted to. Tuberculosis of the mucosa of the intestine practically 
never completely heals of itself; therefore, for radical cure, excision is 
very desirable. A tuberculous zone, if excluded from the fecal current, 
may remain quiescent for a lifetime, givin^i; the patient practically no 
symptoms or inconvenience. This clinical fact greatly favors exclusion 
as the operation of choice under these conditions, since it involves so 
little danger to the patient and produces so little depression. Intestinal 
union in the presence of tuberculosis is difficult to secure, therefore 
greater cai’e must be exercised in the technic of the anastomosis to avoid 
the all-too-frequent fistulas. Mixed infection of the peritoneum from 
the intestine produces a very dangerous and fi-equently fatal complica- 
tion. Large doses of tuberculin produced the first and only complete 
healing recorded of tuberculous ulcers in the presence of fatal pulmonary 
tuberculosis, in the Moabit Hospital in 18t)0 and 1891. There is, there- 
fore, now a ray of hope for the healing of tuberculosis of the mucous 
membrane of the intestine through the mild or opsonic doses of tuberculin. 

Post-operative Complications.— As regards the immediate post- 
operative complications, the most common occurrences are peritonitis, 
ileus, pylephlebitis and thrombophlebitis, hemorrhage, fistulas, and 
hepatic, subphrenic, and other circumscribed abscesses. 

Ileus is not an uncommon complication, due to plications or folds of 
the intestine, adhesions, torsions, and circumscribed inflammatory fixa- 
tions, greatly favored by peritoneal tampons and somewhat by drainage- 
tubes. It frequently leads to a fatal termination, jis it is difficult to 
differentiate its symptoms from those of progressive post-operative 
inflammation and infection. 

W. Howard collected 3774 appendectomies from liondon hospitals; 
he found post-operative thrombosis in thirty-four cases and pulmonary 
embolism in eight. It is m)t at all uncommon to have a thrombophlebitis 
of the right or left femoral vein after the operation. Many explanations 
have been given for this occurrence, but none that we consider satisfactory. 

In twenty years we have not had a single case of intrarintestinal 
hemorrhage. William Hessert in an able article reports three cases of 
post-operative hemorrhage into the colon. Two of the cases were interval 
operations; in one the appendix was mildly inflamed. The hemorrhage 
was due to the inversion of the appendical stump without ligation. 

In our first one hundred cases we had fifteen fecal fistulas. In our more 
recent experience we do not average one fecal fistula for each one hundred 
cases. The fistulas are the sequence of gangrene or necrosis of the in- 
testine from long-retained pus; failure of union of the stump of the ap- 
pendix due to the infection present; and lastly trauma to the wall lowering 
its resistance, or laceration of it, in separating adhesions. In very viru- 
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lent infections gangrene of an extensive area of the intestinal wall may 
precede or follow operation. Fistulas usually close without operative 
intervention within four or five weeks; if they discharge beyond that 
time, excision of the fistulous tract with suture of the wall should be 
practised. 

Post-operative adhesions in appendical operations in the great major- 
ity of cases entirely disappear; occasionally, however, they fix the intes- 
tine permanently to the scar, and sometimes many loops to one central 
point. The intestine may be rolled on itself and in that way produce 
a partial ileus. 

The other post-operative complications are, in their method of pro- 
duction, pathology, and symptomatology, identical with corresponding 
pre-operative processes, which have been previously described. 

The avoidance of adhesions is the keynote to the ultimate restora- 
tion to health after all abdominal operations. This perfection is at- 
tained by avoiding lacerations, trauma, tampon, gauze drainage, and, 
wherever possible, tubal or glass drains. 

L. Jones‘S traced patients oi^eratcd during 1900, 1901, and 1902 at St. George 
Hospital; only fifty-four of the eighty-seven ojK^rated made a jxirfeci recovery 
after the operation. In two cases in which the appendix was not removed and only 
the appendical abscess drained, patients were re-ot)erated for acute attacks. 

We have observed a small number of cases in which patients com- 
plained of diffuse abdominal pain after the operation. Pali.)ation of the 
abdomen showed an unusual irritability of the peritoneum, the slightest 
touch giving a pronounced pain in every ])ortion of the abdomen. These 
cases of hypersensitiveness of the peritoneum occur about once in every 
two hundred laparotomies. They are uniform and classic in their symp- 
tomatology, and arc not necessarily post-opci\‘itive sequela*, as they are 
often seen where no operation has been performed and where no path- 
ologic condition can be found in the peritoneum to account for this 
condition. It is one in which the surgeon should always refrain from 
operating, as with each operation the hypersensitiveness is increased. 

Non^operative Treatment of Appendicitis.— There are rare occa- 
sions when patients with appendicitis cannot be operated. If such be 
the case, the non-operative treatment must be instituted not so much as 
a matter of choice but as a matter of necessity. 

The most interesting and valuable non-operative treatment is that 
known as “Ochsner's treatment.’’ A great deal of judgment must be 
used in its application. In the hands of an indiscriminating practitioner 
this treatment will prove disastrous; it is often misinterpreted and used as 
a mantle for incompetency and an excuse for delay. It is applicable 
in cases where the surroundings of the patient are such as to make an 
operation impossible at the time, in cases where the patient cannot 
withstand the shock of an operation, or finally where there is no competent 
operator available. 

This treatment is advised by Ochsner when the timely and desirable 
operative procedure has not been instituted within the first forty-eight 
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hours, and consists, in brief, of the total abstinence from food, the individ- 
ual's vitality bein^ maintained by nutrient enemas. Ochsner prefers 
to give the pre-digested foods instead of the ordinary nutrient enema. 
If the patient is considerably nauseated, the pharynx is sprayed with a 
2 per cent, solution of cocain and the stomach washed out. '*It is sur- 
prising often to find a great quantity of decomposing matei'ial in a pa- 
tient's stomach aftei* he has vomited so much that it seems impossible 
to find any more ” (Ochsner). 

Technic. — History. — ^Thc history of the technic may be divided 
into three stages: 

First: The period in which the operation was performed with phlegmon 
of the abdominal wall. 

Second: The period in which the operation was performed with cir- 
cumscribed indurations in the abdomen, but without phlegmon of the 
wall or adhesions of the abscess to the wall. This was initiated by 
Kraussold and Krafft in Germany in 1888, and (uistoii, Murphy, and 
McBurney in America in 1889. The incision first used by these operators 
was that known in the text-books as ''incision for ligation of the right 
common iliac artery." In July, 1890, Munihy changed his incision 
to one two inches to the median side of the anterior superior spinous 
process and parallel to the fibei-s of the cxteimal oblique muscle, splitting 
them and incising the underlying peritoneum, thus making a transperi- 
toncal operation. The same wixs used for the drainage of abscesses and 
for the removal of the appendix. Sonnenburg (1891) suggested a two- 
sitting operation with the hope of walling off the free peritoneum Ijofore 
opening the abscess. In December, 1890, I changed to the trans- 
rectus incision, from which I have never varied in typical cases. 
The Sonnenburg (1890) incision changed much with the location of the 
abscess, but was always an oblique one. The next important cliange 
in the division of the wall Wiis that instituted by Mc.Arthur and McBurney 
(1893), known Jis the ‘^gridiron incision." Since 1893 numerous changes 
have been suggested for the division of the abdominal wall, but they are 
not improvements on the gridiron muscle-splitting or trans-rectus 
muscle-displacing incisions. 

The size of the incision has varied from the large 6- or 7-inch to a 
2- or 3-inch incision. The greatest influence in reducing the size of the 
incision was exerted by the article of Morris, “The Inch and a Half 
Incision." The average incision of today is a little longer than that 
suggested by Morris, and in the hands of the inexperienced is to their ad- 
vantage. The median incision is rarely resorted to where the diagnosis 
is established before the operation. 

Technic of Operation. — ^The technic of operation must be adapted 
to the varied pathologic conditions and can best be described under five 
headings: 

1. The procedure within forty-eight hours of the onset of the attack, 
while the process is still confined within the appendix. 

2. In the circumscribed abscess stage with the disease in the common 
position (at McBurney 's point). 
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3. With the abscess in varied erratic positions. 

4. With general peritonitis. 

5. In the intermediate stage. 

During the first forty-eight hours, and particularly in the first 
thirty, the disease is confined within the limits of the appendix. It may 
be agglutinated to various organs, but it is easily freed, unless fixed by 
previous adhesions. Its base at this stage i» commonly just above the 
right iliac artery. The incision heie should be trans-rectus, just to the 
median side of the semilunar line, and bisected by a line drawn from the 
anterior superior spinous process to the umbilicus; it should be two inches 
in length and can be elongated as needed without cutting muscle-fibers. 
The two layers of tlie aponeurosis of the rectus muscle should be divided 
and clasped together in a hemostat at each angle, that they may be readily 
recognized for suture during closure. The fibers arc then s^ilit or all dis- 
placed inward with the handle of the scalpel, ever noting the proximity of 
the deep epigastric artery. The peritone\im should tlien be elevated with 
two tissue forceps, one in the hands of the assistant and the other in the 
operator’s, dividing it with a scalpel on the incline one-half inch below 
the summit of the elevation. By this methpd the intestines or omentum 
will never be cut in opening the peritoneum, as the aii* rushes in and in- 
stantly permits them to recede. If the appendix or intestines be adherent 
to the parietal peritoneum, elevation as described above is impossible. 
To avoid losing it, grasp the edge of the divided peritoneum with hemo- 
stats. Locate the appendix by passing the finger of the right hand into 
the wound, the finger-tip hugging the outer anterior wall, passing down- 
ward across the floor of the fossa over the iliac vessels, then upward along 
them until the finger hooks up the meso-ileum. Draw the ileum into the 
wound; it can then be readily followed outward to the caput coli, where- 
ever it may be, and the base of the appendix thus found. (The meso- 
ileum is the one fixed structure in the right iliac fossa; it never changes, 
regardless of the displacements of the caput coli, which are many and 
extreme.) In making this sweep of the finger, if one encounters the 
swollen and inflamed appendix it may be elevated and brought up and 
the meso-ileum disregarded. This, however, is never as satisfactory as 
locating the meso-ileum and the base of the appendix and following and 
freeing it to its tip. Much time is lost by operators and some hazard 
added to the procedure when effort is made to find and pick up the caput 
coli without the above systematic procedure. The appendix is then 
lifted into the wound, if possible, without rupturing it, its entire mesentery 
clamped J to J of an inch from its apjiendical margin by an 8-inch com- 
pression forceps (see Fig. 429); a catgut ligature is then passed through 
the mesentery close to the cecum with an aneurism needle or hemostat 
and tied into the groove made by the compression forceps. The ligature 
therefore has in it only the vessels and peritoneum, the fat having been 
forced out. A ligature rarely, if ever, cuts through the mesentery, and, 
if this procedure be followed, cannot slip off when the mesentery is freed 
from the appendix. Divide the mesentery close to the appendix and up 
to the caput coli with scissors. A puckering suture of Pagenstecher linen 
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is now inserted around the base of the appendix; an overstitch should 
be made with this at the mesenteric attachment, which has the double 
purpose of ligating the small mesenteric artery and approximating the 
two peritoneal layers of the mesentery, giving an uninterrupted peritoneal 
surface around the base of the appendix. The appendix is then clamped 
i inch from the caput coli (see Fig. 429) and a catgut ligature is tied in 
the groove made by the clamp. The appendix is then amputated just 
J inch distal to the ligature. The caput coli is held by two tissue forceps, 
one on the appendico-mesenteric side, the other opposite, the catgut liga- 
ture cut, and the stump inverted with a hemostat holding a needle the 
blunt eml of which proti-udes J inch; the purse-string suture is then tied 
firmly around the needle, at the same time withdrawing it. A continu- 



Fig. 429. — Showing thk Ghoovks in thk Mehkntehy ani> Appendix as Puoduckd by tub 
Clamp and Hemostat, with Ligatures Inserted, Preparatory to Ligation. 


ous Lembert suture of linen then approximates the peritoneum of the 
cecum over the stump and extends over the cut surface of the mesentery 
(see Fig. 430), making a third line of support against leakage. The ap- 
pendix should always be ligated before embedding it, as fatal intracecal 
hemorrhage has occurred without this precaution (Hessert) . Non-absorb- 
able material should be used for the purse-string suture, because, if cat- 
gut were used and the needle penetrated the mucosa, it would at once be 
digested by the intestinal ferments and leakage occur. This has hap- 
pened, and with one of the best of operators. The cecum is then returned 
into the abdomen. If the appendix has not ruptured and the mesentery 
is not infiltrated, drainage is unnecessary, regardless of the quantity of 
seropurulent (staphylococcus albus) fluid present. When the mesenteric 
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stump is infiltrated and the peritoneum blistered, a small tubular drain 
is always advisable. 

The peritoneum is closed with catgut suture (No. 2) and the cut edge 
everted. In inserting the suture one should always bear in mind the 
proximity" of the deep epigastric artery and vein. A suture passed through 
either of these might lead to serious and continuous hemorrhage, as oc- 
curred in one of our cases. 

The aponeurosis is now united edge to edge with a No. 3 catgut brier 
stitch. An additional support may be given to this by figure-of-eight 
silkworm-gut stitches placed J of an inch apart, the lower loop including 
the divided edge of the aponeurosis, and the upper all of the supei^truc- 



Fig. 430. — Showing the Fin at. Lemhert Suturk of thk CEfAi. Wat.i. ani> Ai»PENi»irAr. Stump. 


tures and skin. Before these stitches are fieri the edges of the skin may 
be approximated either with a subdermal catgut or a horsehair or silk 
continuous suture. We prefer the horsehair. 

A roll of gauze J of an inch in diameter is now placed over the edge 
of the wouml and the silkworm-gut tied taut over this. This makes a 
complete apposition of all of the cut surfaces with no dead spaces for 
wound secretion. 

Six layers of gauze and one of absorbent cotton are placed over the 
wound, held in position by adhesive strips and a binder. The adhesive 
strips prevent displacement of the dressings beneath the binder. In cases 
not drained the dressing is not disturbed for ten days. The patients are 
permitted by some operatoi’s to get up on the third to the fifth day, but 
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we consider it questionable practice, pi-eferring ten to twelve days in the 
recumbent or semi-recumbent position, as it requires a definite period of 
time for organic union of the divided aponeurosis, peritoneum, and skin 
to take place. The aponeurosis gives practically all of the abdominal 
support and it is the slowest to have definitive organic union. We con- 
sider the post-operative rest an important factor in hastening conva- 
lescence. 

The aged, after the operation for appendicitis, as after all other oper- 
ations, are transferred to the wheel-chair or placed in a semi-sitting posture 
and moved about at the earliest possible moment, as they suffer from 
hypostases which do not occur in youth or middle life. 

With Abscess. — When abscess is present, the incision should be 
made on the median side of the highest point of the abscess, so as to open 
the free peritoneal and not the pus cavity. By this means one is able 
to outline the extent of the infection and the condition of the peritoneum 
beyond the line of suppuration, e. r/., if the abscess has ruptured into the 
free peritoneum during the preparation for the operation the accident 
will at once be recognized and the necessary drainage instituted; whereas 
if the incision had been into the abscess, the i)us in the free peritoneum 
would not be recognizcil and might lead to a fatal termination, as was our 
experience before adopting this safeguard. When the peritoneum is 
opened and the abscess recognized, the intestines should all be w^alled off 
with gauze packing so as to entirely circumscribe the field. The agglu- 
tinations of the abscess wall should then be separated with the fingere, suffi- 
cient pus removed to permit inspection of the cavity, and if easily recog- 
nized, or if not more than four days have elapsed since the onset of the 
disease, the appendix should be searched for and removed. The anterior 
tenia coli, if followed, leads one to the base of the appendix. After 
five days the adhesions are vascular and organized and when separated 
leave absorbing surfaces, differing from the early condition of simple 
agglutination without vascularization, but with infiltration, “lymphatic 
coffer-damming,” and local immunity, where there is no absorptmi what- 
ever. 

When the appendix is located it may be difficult to bring it into the 
field for ligation or suture. In these cases we ligate the mesentery and 
divide it down to the caput coli, clamp the stump of the appendix j inch 
from the cecum, ligate it in the groove produced by the clamp, and ampu- 
tate it distal to the ligature, omitting the invagination. 

In the presence of infiltration, Lembert sutures are impracticable, 
if not impossible, and are, indeed, unnecessary, as the simple ligature of 
catgut placed in this way suffices for the closure of the appendix. The 
inflammatory infiltration luistens the union and fecal fistula rarely results. 
A drainage-tube should now be inserted to the appendical stump and 
stitched to the lower angle of the wound. 

When the appendix is deeply embedded, difficult to locate or remove, 
or where more than four days have elapsed, it should be permitted to 
remain, the abscess being simply drained. A great many lives are sacri- 
ficed by both experienced ancl inexperienced operators by making exces- 
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sively extensive operations, that they may feel that they have made a 
one-siUing complete operation This is often complimentanf to their cour- 
age Imt derogatory to their jiulgmentj and hazardous in the extreme to their 
patients. It is impossible to enunciate definite rules applicable to all 
cases. This principle, however, should govern, as at all times; the 
patient should be contluctcd to a cure with the least possible sum-total 
of hazard to his life, regardless of the number of operations necessary, or 
his or the surgeon’s peisonal convenience, likes or dislikes. 

After the appendical drain has been fixed, if pus has escaped into the 
free cavity, an additional drain should be placed in the most dependent 
portion of the pelvis. The end should be guided by the fingeis along 
the floor of the fossa over the iliac vessels into the pelvis, thus resting 
entirely behind the intestine; it should also be sutured to the lower angle 
of the w^ound. The tampons or packing sliould then be removed and the 
omentum or intestines permitted to le^t closely around tlic drain. No 
packing or gauze should remain in the cavity after the operation is com- 
plete unless there be a gangrenous zone of intestine w^here perforation 
and leakage are expected. The peritoneum or aV)scess cavity should 
not be flushed, noi* is the scrupulously complete removal of the pus essen- 
tial. It is essential that the tubes prevent tiuision of tlie subsecpicnt 
wound secretion or pus formation. Pus, excei)t tlie specifically vii'ulcnt 
varieties, which are very rai*c in the peritoneum, is not rapidly nor seriously 
absorbed, nor does it produce necrosis of tissue when free from tension. 
This applies to all positions of the body, and the peritoneum is no exception. 
The abdomen is closed as described above, a safety-pin is inserted in each 
tube, an additional precaution against its escape into or out of the per- 
itoneal cavity. A large number of cjises are reported wliei*e the tulles 
have slif)pcd into the peritoneal cavity and then ulcerated into the intes- 
tine or bladder or remained indefinitely a source of irritation and danger 
to the patient. Some of these have made their appearance through 
ulcerations or secondary operations at inopportune occasions for the 
patient and under very embarrassing circumstances for the surgeon. 
A dressing is then applied, which should be changed as often as necessary 
for cleanliness. The cavity should never be irrigattMl or manipulated 
in any way. The tubes, however, should be rotated once every twenty- 
four hours. The Fowler position is adopted for forty-eight hours, and 
if the procedure was severe or prolonged or the sepsis great, proctoclysis 
should be practised. 

The principles governing the technic of the operation of erratically 
placed appendical abscesses are practically the same jis above, except 
when the abscess is deep in the pelvis in the female, when it may be 
drained through the posterior fornix, or when it is perincphritic on the 
right side it may be drained through the loin. When they are subphrenic 
they should be drained through the peritoneal cavity, beneath the costal 
arch, and never through the pleura, except where the pus is already 
in the free pleural cavity. 

In general suppurative peritonitis due to a perforation of the 
appendix or to the rupture of a circumscribed appendical abscess into 
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the free peritoneal cavity — L e., a diffuse peritonitis the sequence of 
direct leakage from the intestinal tract through a hole in the appendix, 
or through a hole in the appendix and then through a circumscribed 
abscess which has ruptured into the peritoneum — I proceed as fol- 
lows: Open the abdomen as in a case of primary appendicitis, locate 
and amputate the appendix to prevent further leakage. Insert a rubber 
drain to the stump of the appendix and another to the base of the vesico- 
rectal or Douglas pouch. All manipulation of the intestine and sponging 
or flushing of the peritoneum for the removal of pus should be avoided. The 
abdominal incision is closed, often with pints of pus remaining in the 
cavity. The operation should be the shortest possible and rarely needs 
to exceed ten minutes. The patient is then put in the extreme Fowler 
position and proctoclysis instituted. A pint and a half of normal 
salt, with a corresponding quantity (one dram to the pint) of calcium 
chlorid added, should be administered every two hours. Twenty c.c. 
of streptolytic serum we believe has advantages in the severely septic 
cases, and particularly in those with a low leukocytosis; it may be re- 
peated twice each twenty-four hours until the symptoms subside. The 
opsonic index in colon bacillus infections can be elevated to five times 
the normal by the injections of colon bacillus vaccines after the plan of 
D. J. Davis, of Chicago. 

The technic of the proctoclysis is simple, but unless given with 
appreciation of the principles involved the solution will be expelled by 
the patient. A fountain syringe or a can with a large rubber tube 
attached, terminating in a vaginal hard-rubber or glass tip flexed at an 
obtuse angle 2 inches from its tip, having numerous openings, is the 
entire apparatus. It should be inserted so that the angle fits closely to the 
sphincter and the tube then bound firmly to the thigh with adhesive 
strips, so that it may not be expelled. The can is suspended from the 
foot of the bed so that its bjise is six inches above the level of the patient^s 
buttocks. Once the irrigating apparatus is thus placed, it need not be 
disturbetl for several days, unless to increase or diminish the speed of 
influx. A pint and a half of solution is now placed in the can at a temper- 
ature of too®, and should be kept at this temperature by applied heat 
(hot-water bags, thermolytes, or an incasing can of hot water). It 
should require not less than forty nor more than sixty minutes for the 
pint and a half of solution to percolate into the bowel, being uniformly 
absorbed in this period of time; but if administered more rapidly it will 
be expelled. The control of the flow should never be governed by knots in 
the tube, forceps clamped thereon, or small openings in the tip. The larger 
tube with many openings is used to provide for a sudden return of the 
flow into the can when the patient strains, wishes to expel the fluid or 
void gas. If, on the other hand, there be constrictions in the tube, the 
fluid cannot return into the can, but passes into the bed-linen. A larger 
quantity may be given in the severer cases. In a child of eleven we have 
administered thirty pints in twenty-four hours without escape of fluid. 

Improvements (?) on this simple technic have been disastrous in their 
results. The proctoclysis is usually continued for three days, rarely as 
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long as five or six. Cardiac stimulants are rarely given. Strychnin, 
camphor, and caffein are, of these, the most valuable. We have treated 
on this plan forty-seven consecutive cases of peritonitis, of the direct per- 
forative type, with two deaths, one, the sixteenth case, of a double pneu- 
monia six days after operation, long after all of the peritoneal symptoms 
had subsided; the other, the forty-fifth case, died on the fourth day from 
an intestinal obstruction due to the twisting of the ileum around the 
omentum, which was adherent to an old hernial opening. He was operated 
for the obstruction the peritoneum was found normal, but he died six 
hours later from obstruction collapse. The results obtained by this 
treatment have so surprised me that I at first feared they were accidental. 
These cases are now uniform in result almost to a mathematic certainty 
when the details are carried out, which are based upon our knowledge of 
the physiologic and pathologic conditions of septic absorption, the local 
and constitutional immunity, and elimination of toxins. A ptomain or bac- 
terial intoxication is similar to an alkaloidal poisoning; if the immediate 
and overwhelming effect can be overcome, inhibition of absorption and 
elimination will prevent a fatal result. The abdominal drains should 
be removed as soon as the pus ceases to discharge. We have reopened 
five cases for post-operative ileus and seven for secondary abscesses, in 
this series. 

General Post-operative Treatment.— About 80 per cent, of the 
cases need very little, if any, special attention after the completion of 
the operation; the remaining 20 per cent, demand close watching, and 
half of these the exercise of the greatest skill to conduct them to a favor- 
able eml, and it is to this last 10 per cent, that we will turn our attention. 
These arc already severely intoxicated, and have excessively septic 
processes, perhaps a local or general septic peritonitis. After the pus 
tension has been relieved by the opening and drainage and the source 
of the infection (the appendix) removed, the patient is placed in bed in 
the sitting (F owler) position, with a back-rest. This favors the settling 
of the peritoneal exudates into the pelvis to the site of the drainage-tube; 
it is a physiologic fact that the pelvic peritoneum absorbs more slowly 
than the peritoneum above the umbilical level, and, furthermore, that 
encapsulation is favored by the anatomic structures in the pelvis and the 
activity of the omentum, sigmoid, and small intestines. Attention must 
now be turned to elimination of the products of infection. This is ac- 
complished, first, by washing the blood by the administration of large 
quantities of fluids, rarely by the stomach or intravenously, occasionally 
subdermally, but most frequently per rectum. Since we have learned 
that the stomach does not absorb water, and that in peritoneal inflamma- 
tions and sepsis it does not readily admit the water into the intestine for 
absorption, we have a good physiologic basis for ceasing to give water by 
the stomach and good explanation for the regurgitation of water admin- 
istered in that way. We know from extensive clinical experience that 
very great quantities (two pints an hour) may be absorbed by the large 
intestine. Large quantities of water admitted into the circulation restore 
a fallen blood-pressure, favor osmosis and elimination, dilute the toxins, 
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quiet the thii’st, lessen iiMUsea, incresuse peristalsis and thus the expulsion 
of g:ases. There is some divergence of opinion through which of these 
channels we derive the greatest benefits. I'he stubborn fact remains, 
however, that the patient’s comfort is greater, his condition improves, 
and he recovers. Strychnin maj’^ have some value as supplementing 
the proctoclysis. If alcoholics are given at all, they should be given by 
mouth, as they are rapidh'' absorbed by the stomach. Streptolytic 
serum is beneficial in those cases where local resistance seems to be meager 
and the leukocytic i*eaction feeble. It is decidedly indicated in the 
strcptococci(5 types of infection with their exhilarative nerve phenomena. 
Calomel may be administered in small and repeated doses until effectual. 

The Intermediate Operation.- -The incision is the same as that 
for the early operation. The appendix is located by the meso-ileum 
or tenia coli route described under the same heading. When found it is 
often very difficailt to free it from the intestinal wall, the iliac vessels, 
the j)arietal peritoneum, the gall-bladder or the sul)phrenic tissues. 
When the mesentery is short and the appendix embedded in any of these 
structures, the best plan is to divide the peritoneal and fibrous coats 
of the appendix, from base to tip, and shell out the mucosa. There is 
no hemorrhage and ligations aix? unnecessary. 

The peritoneal and fibrous layere are closed wdth a whip-stitch of 
catgut, the ap])endix amputated, and the stump embedded as described 
under technic of early operation. 

When the mesentery can be freed it is ligated, as described in the 
same technic. 

Treatment of Adhesions. — W’^here extensive adhesions are present, 
they must be treated with great care, that no unnecessary abrasions be 
made. When abraded surfaces do exist, they should be covered by 
carefully applying to them the omentum, a neighboring intestinal coil, 
or by sliding adjacent peritoneum over it. The peritoneum abhom and 
will not tolerate abrasions; which should therefore always be covered by 
the surgeon and not be permitted to depend upon haphazard repair. 

Post*o perati ve Com pi ications. — Ileus — intestinal obstruction 
following operation for appendicitis — may be classified as adynamic 
or paralytic ileus, so common after severe abdominal operation of every 
type, and mechanic ileus, a less frequent type, but one wdiich leads to 
a fatal termination too often on account of the difficulty of making an 
exact diagnosis of its ctiologic factors. 

Etiology of the Adynamic Type, — (1) Muscular paralysis, from trauma 
and exposure; (2) local traumatic peritonitis; (3) local or general septic 
l^eritonitis; (4) embolism of the mesenteric vessels; (5) pylephlebitis; 
(6) strangulation of pedicles by ligatures (this was a most common 
cause of reflex paralytic ileus during the period of the mass ligature, which 
is now rarely applied without first producing a necrotizing compression 
before including it in the ligature). 

The adynamic ileus, with its coprostasis, is rarely associated with 
nausea and vomiting. The tympany is considerable and the gas pains 
frequently recurring. There is marked borborygmus anti often inability 
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to expel flatus or feces for days after operation. The symptoms become 
most urgent at the end of the second or beginning of the third day, and 
if they extend beyond that period they beciome alarming. 

The treatment of this condition consists of repeated carminative 
enemas —preferably of alum water ounce dried alum to the quart 
of water). This stimulates peristalsis and often gives prompt relief. 
If nausea or vomiting is present, repeated lavage must be practised, 
bearing in mind that repeated emesis of small quantities does not indicate 
an empty but an over-distended stomach, analogous to incontinence of 
over-distention in the urinary bladder. 

Medicinally the best results in adynamic ileus are obtained by hypo- 
dermic injections of physostigmin (eserin) salicylate, repeated every two 
hours, in ^^^^-grain doses. Next in efficiency we consider the hypodermic 
injection of grain of atropin sulphate, repeated every three hours 
until constitutional effects are produced; this relieves the ‘'gas pains.’' 
If these methods fail, there is great probability that the ileus is due to 
other than adynamic conditions, i. e., that there is a mechanic obstruc- 
tion. 

Post-operative mechanic ileus may have many (^tiologic factors. It 
may be of the obturation or strangulation type. In the former we have 
a mechanic obstruction to the onward movement of the intestinal con- 
tents without material interference with the circulation in the intestinal 
wall. In the strangulation ty]ie there is not only a coprostasis but a 
venous and arterial stasis ius well. 

Etiology of Mechanic Ileus, — (1) Intestinal agglutination in trans- 
verse plications or angulations; (2) rotation or volvulus, the sequence 
of adhesion to inflammatory zones; (3) distortions and adhesions to 
hematomata; (4) compressions and angulations from tampons; (5) 
volvulus of intestine around old omental or intestinal adhesions; (0) 
incarcerations or strangulations in pockets (subperitoneal), lieneath 
adhesive bands, in post-operative openings (mesentery, mesocolon, 
e. g.f after posterior gastro-enterostomy) in old hernial tracts; (7) intus- 
susception. 

The symptoms are essentially the same as those of mechanic intes- 
tinal obstruction under any other circumstances. It is in practice, how- 
ever, difficult to ssiy from the symptoms when a case ceases to be a post- 
operative adynamic ileus and becomes a mechanic condition. They 
consist of pain, wave-like and colicky in character, nausea and persis- 
tent vomiting, increasing directly with the time elapsed since operation, 
so that in the later stages there is a gulp every two or three minutes. The 
character of the vomitus is never fecal, but often of very offensive odor. 
The meteorismus increases with time; the degree of distention will depend 
somewhat upon the length of the intestine above the obstruction, as all 
of this becomes distended with both fluid and gas. In the early stages 
of the obstruction stormy peristalsis is manifest every few minutes, but 
this becomes less and less as the intestine becomes fatigued by the re- 
peated efforts at propelling the intestinal contents. Borhorygmus is one 
of the most positive signs of a mechanic obstruction; it is never present in 
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peritonitis or paralytic ileus. Coprostasis is persistent; at first there 
may be small quantities of feces passed after the enemas — material that 
was below the point of obstruction. This is likely to mislead; it should 
always be inspected by the surgeon, the nurse's estimate is not to be 
taken. 

Gastric lavage often stops the vomiting and may give a fallacious 
sense of security unless this fact be carefully considered. If the treatment 
described above for adynamic ileus fails to produce results within a limited 
time, then it should be assumed that the obstiiiction is of mechanic 
origin, and the abdomen should be reopened and careful search made for 
the point of obstmction, meeting the indications on the basis of general 
principles. They should never be permitted to go to the stage of capillary 
cyanosis; if they arc, they will probably terminate fatally promptly after 
operation. There is no more perplexing problem in all surgery than to 
decide when to reopen the abdomen with the symptoms of post-operative 
ileus. The more experience one has, the more fully one appreciates the 
inadequacy of the diagnostic guides. 

Secondartf adhesions following operations for appendicitis are usually 
very limited. They are increased, first, in cases operated late, both by 
the extent of the operation and the great degree of the pathologic changes; 
second, by drains and tampons; and, third, by prolonged suppuration 
after operation. One of the most striking features of abdominal surgery, 
as has been mentioned previously, is the degree to which adhesions and 
agglutinations around suppurating foci diminish or disappear, either 
with spontaneous drainage through the intestine or through an abdominal 
incision. Permanent fixations (post-operative) are the sequence of mal- 
management from the secondary adhesion standpoint. All manipulations, 
lacerations, severe handling, tamponing, and drainage other than tubular 
tend to the formation of adhesions, and must be avoided as completely 
as is consistent with the preservation of life. It seems to us that the 
permanent gauze drain or tampon should be omitted except where gan- 
grenous perforation is expected. In operations on the subacute and 
intermediate cases all abraded and lacerated surfaces should be covered 
by peritoneum; the stumps of the appendix and mesentery should be 
carefully embedded beneath a fold of peritoneum. There is a tendency 
on the part of the peritoneum of some individuals to undergo fibrous 
changes, similar to the keloid formations of the skin. These cases should 
not be re-operated, as each additional intervention provides a new field 
for their development. The pain and discomfort from these adhesions 
are very annoying, and the patient can often locate them definitely; hence 
if operations are to be undertaken his word as to their location is to be 
given due consideration. 

Phlebitis and Pylephlebitis. — ^The most common type of phlebitis 
is that of the left femoral vein, next to that the right femoral, occasion- 
ally in both simultaneously. These rarely suppurate and only very 
infrequently give rise to pulmonary or other infarcts. The treatment 
consists in rest, elevation of the affected limb, and external application 
of heat or cold (preferably the former) for the relief of the pain during 
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the first three or four days. Subsequently the limb should be wrapped 
in cotton and kept slightly elevated. The thrombosis rarely extends 
to the iliac vessels and it is only occasionally bilateral. It subsides 
rapidly and the subsequent edema and swelling of the leg disappear. 

Pylephlebitis is much more common than is usually believed, and 
many of the cases classed as secondary peritoneal abscesses, typhoid 
appendicitis, etc., are really infections of the portal vein. 

The veins of the caput coli and appendix are all tributaries of the 
portal system and, considering the frequency and degree of infection in 
this zone, the percentage of ascending venous infections is comparatively 
small. The infection is usually ushered in with chill and high temper- 
ature, some pain and distention of the abdomen, and occasionally nausea 
and vomiting. The temperature undergoes wide variations in the same 
day. The recurrence of the chills and fever is atypical, that is, there may 
he two or three chills in one day, skipping the next two or three days, to become 
again manifest on the fourth or fifth, and vary greatly in number and 
intensity. The temperature cur\"e resembles the cholangitic angulation 
and contrasts greatly with the typhoid or ordinary septic cur\^es. A 
striking feature is the absence of the coated tongue, the sordes, etc., that 
are so common with mucous-membrane infections in the portal zone, 
but this is true of venous infections in all parts of the body. Occasion- 
ally there is diarrhea; the liver and spleen become enlarged and sensitive, 
especially to fist percussion. Occasionally there are endocarditis and 
pulmonary infarcts; these, however, are late complications. The em- 
aciation is rapid, septic icterus finally appears, and in from ten days to 
five weeks the patient succumbs. The post-mortem shows innumerable 
suppurating thrombi throughout the portal vein, multiple abscesses in 
the liver and spleen, occasionally fresh ulcers of the stomach, and, rarely, 
pulmonary and renal infarcts. These cases are many times operated 
for ‘‘secondary intraperitoiieal abscesses, a procedure and humiliation 
that can be avoided if a careful analysis of the case be made. 

The treatment is ineffectual and should be directed to the comfort 
and relief of the patient. 

Hernia is not an infrequent sequel of the operation. It is a rare 
sequence of the intermediate operation and occurs with very little greater 
frequency after the early operation, as in both these an accurate ap- 
position of the layers of the abdominal wall may be made and union is 
primary. It is common after operations in the abscess stage. A good 
estimate of its frequency may be drawn from Harrington^s statistics. 
In two hundred and thirty-six cases eighty-five were completely closed 
at the time of the operation, and of these 3.5 per cent, showed subsequent 
hernia; eighty-eight were sutured down to the drainage-tube, or almost 
completely closed, the great majority with infection present. These 
showed hernia in 12.5 per cent. Sixty-three were treated by the “open 
method'^’ these showed 20 per cent, of hernias. The two striking fea- 
tures of these statistics are, first, that the primary complete closures 
should give as many as 3.5 per cent., and, second, that those treated as 
open wounds gave only 20 per cent, of hernias. An aseptic edge-to-edge 
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apposition of similar histologic layers of the abdomen with healing per 
priviam should not give 3.5 per cent, hernias. If, however, fat and muscle 
are permitted to interpose between the edges of divided aponeurosis 
or transversely divided muscle-fibers, secondary hernia must be expected. 
If the rectus or transversalis muscle be divided at right angles to the long 
axis and sutured end to ehd, with primary union there is no danger of her- 
nia. If, on the other hand, the sheath of the rectus be divided parallel to 
the long axis of its fibers and not accurately sutured, hernia will result. 
The smaller the opening for and the shorter the duration of drainage, the 
less the likelihood of hernia. It is somewhat surprising, and a matter not 
explained, why in such a large percentage of pus cases the layers of the 
abdominal wall unite primarily, regardless of the fact that they have 
been bathed in virulent pus during the operation. The clinical fact 
remains, however, that they do unite. We therefore should accurately 
approximate the layers down to the minimal openings for tubal drainage 
in all septic cases. Gauze strips, either incased in rubber or open, act 
as drains for a very short period of time only. Their capillarity is quickly 



Fig. 431 . -Showing the Method of Imbrication and Figure>of>8 Silkworm-out Suture 
Applied (Semi-diagrammatic). 


destroyed, they become plugs and cease to be drains. The cigarette 
and gauze drain is always inferior to the tubal drain. It is our belief 
that the “open treatment” can and should be abandoned, except in 
cases of threatened intestinal perforation by gangrene, or where the 
intestinal wall is injured during operation, and finally where the appen- 
dical opening is not accurately closed. 

Methods of repair in post-operative cases may be divided into two 
classes: first, repair of the wall after complete healing; and, second, 
during wound healing. In the first instance we treat all by the imbricar 
tion or overlapping-flap method, as used by Andrews in inguinal and 
by Mayo in umbilical hernias, and never by edge-to-edge approximation 
of the fibrous ring. The imbrication may be transverse or longitudinal; 
we prefer the latter, and use the outer as the underlying flap. The clos- 
ure may be made with chromicized catgut, kangaroo tendon, or insoluble 
material — silk, wire, linen, etc. We prefer the continuous kangaroo 
tendon, of the absorbable, and the figure-of-eight silkworm-gut through 
to the skin, of the non-absorbable, in that there is no permanently buried 
suture material in the latter. There are two rows of sutures, and me- 


TYPHLITIS, PKUITYPIILITIS, KPITYPHLITIS. 


795 


chanic support may be maintained for ten to fifteen days, until such 
time as pressure absorption of the tissues within the knot occurs. The 
silkworm-gut is supported on the skin by a small roll of gauze. (See Fig. 
431.) The results of the imbrication method with an aseptic couise ai*e 
uniformly good and lasting. 

The operation should be performed at the earliest opportunity after 
the hernia manifests itself, as hernias show a tendency to increase in size 
with time, and adhesions of the viscera to the sac become more and 
more frequent with repeated incarcerations. 

Operations during wound healing (intermediate operations), in the 
presence of ichorous discharge and granulations, are classified as suture 
and prosthetic procedures. The sutui-e may embrace edge-to-edge union 
of freshened granulation surfaces, the overlapping or imbrication fixation 
of the walls, or the tier treppen-naht'*) edge-to-edge approximation of 
the layers. Any one of these plans gives a fair percentage of permanent 
cures, but enough of grievous disappointments to discourage the proce- 
dui*e. The prosthetic plans of repeated rows or scrolls of silver wire or 
filigree supports of Phelps and Bartlett, mattress sutures, plain or woven, 
of absorbable or non-absorbable material, give good results in selected 
cases. Silver wire or filigree is the best non-absorbable material, jis it may 
become thoroughly incased in the tissue even in the pmsence of sepsis. 

Post-operative Fistulas. — Where these persist beyond the usual 
time for repair of the wound, and where the quantity of discharge is 
great, as in cases of gangrene of the small intestine, early operation is 
demanded. At the end of six or eight weeks the inflammatory peritoneal 
adhesions will have disappeared except those produced by a deep des- 
truction, which are destined to be permanent; the case is then in unfavor- 
able condition for operation. The fi^ee peritoneum should be opened by 
an incision to the median side of the fistula. The adherent zone of the 
intestine is freed from the abdominal wall, except at the site of the fistula, 
so that the latter may be entirely encircled by the surgeon^s fingers. The 
fistulous tract is then dissected free to and including the intestinal open- 
ing, lifted out of the abdomen, and the intestinal edges freshened and 
closed with a Czerny-Lembert Pagenstecher linen suture and dropped 
into the peritoneal cavity. If the intestinal edges are infiltrated, the 
line of union may be supported by a flap of omentum (Senn) or the prox- 
imal portion of the intestine turned U-shaped and sewed over the line 
of union by catgut suture (Murphy). This makes a very efficient splint 
and insures a rapid agglutination and speedy organic union. Suture of 
intestinal fistulas should never be attempted without freeing the attachment 
to the abdominal wall. The great majority of appendical fistulas close 
without surgical intervention in ten or twelve days. Sinuses are often 
slow in healing. The process can be hastened greatly by Bier cupping 
or avray treatment. The ordinary breast-pump, applied from one to 
two hours a day, is an excellent substitute for the Bier instrument. 

In all slowly healing and indolent granulating cavities of the abdom- 
inal wall following operation the Bier treatment should be instituted. Its 
most striking effect, however, is obtained in tuberculous sinuses or fistulas. 
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SURGERY OF THE EAR. 

By Edwaro Bradkoud Dknch, M.D., 

NKW YORK CITY. 


Anatomy of the Ear. — 1^'rom an anatomic point of view, the organ 
of hearing may be divided into two portions: a conducting mechanism, 
which iiKiludes the auri(;le, external auditory meatus, and middle ear, 
together with the mastoid cells and Eustachian tube; and a ])erccptive 
apparatus, which includes the bony and membranous labyrinth, tlie trunk 
of the auditory nerve and basal nuclei, the fibers joining these nuclei 
with each other, as well as the association fibers which join the various 
nuclei with the cortical ])erceptive areas. 

It will be possible to consider but briefly the various anatomic^ points 
of interest. In the anatomy of the C(^n- 
du(*ting mechanism we should remember 
that the external ear, or auricle, simply 
conserves the purpose of gathering sound 
waves and of reflecting them into the 
external auditory canal, whence they arc 
conducted to the membrana tympani and 
tlie labyrinth through the ossicular chain, 
to the perceptive mechanism. In con- 
sidering this conducting ax>paratiis we 
should remember that the external audi- 
tory canal in the adult consists of two por- 
tions: a fibrocartilaginous portion, whi<!h 
measures an inch in length; and a bony 
portion, which measures half an inch in 
length. This is very well shown in Fig. 

432. In addition, we should remember 
that the external auditory meatus is en- 
tirely fibrocartilaginous in structure in 
infancy. The bony meatus docs not exist 
at birth, and is formed during develop- 
ment by the outward growth of the auditory process. The accompany- 
ing illustration of the temi)oral bone and membrana tympani of the new- 
born infant will perhaps give a clear idea of the condition present at 
birth. (See Fig. 433.) In early infancy the superior and inferior walls 
of the external auditory canal are in contact, and a view of the drum 
membrane can be obtained only by separating the walls. The superior 
wall of the canal, being firmly attached to the external surface of the 
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temporal bone, is immovable, while the inferior wall is easily separated 
from the superior wall by traction upon the auricle, pulling the auricle 
downward, backward, and outward. 

In examining the ear of a young child we should therefore remember 
that in order to obtain a view of the nienibrana tynipaiii, which fonns the 
fundus of the canal, the auricle must be pulled downward, backward, 
and outward. In the adult, as before stated, the inner half inch of the 
external auditory meatus is bony. In adult life the bony portion of the 
canal joins the outer cartilaginous portion at an obtuse angle, both from 
above downward and from behind forward. Consequently, in order to 
view the fundus of the canal in an adult, the fixes of the bony and cartil- 
aginous canals must be brought into the same straight line. As the outer 
portion of the canal filone is composed of soft tissues, this result can be 
obtained only by raising and at the same time pulling backward the outer 
portion of the canal. This is accomplished by outward, upward, and 
backward traction on the auricle. The lengths of the fibrous and bony 

canals, respectively, are of inq)ortance 
mainly in the extraction of foreign bodies 
through an incision. If an incision is 
made behind the auricle, by dissecting 
out the fibrous canal we are able to 
approach more nearly to fi foreign body 
impacted in the fundus of the mofitus. 

In the anatomic consideration of the 
middle car, we should remember that its 
outer wall is formed by the membnma 
tympani, this membrane also forming 
the fundus of the external auditory 
meatus. The meinbrana tympani is di- 

y,«. 433.-TEMPOR*,, Bonk or Infant vidcd into two portions : a lower portion, 
atBikth. qj. inembrana tensa, representing that 

portion of the drum membrane attached 
to the groove in the auditory process. The upper portion of the drum 
membrane, or membrana flaccida or Shrapneirs membrane, fills in the 
space between the anterior and [Histerior spines of the auditory process 
or tympanic ring. Its upper attachment is really the squamous i)late of 
the temporal bone, just behind the posterior root of the zygoma, and it 
is really a portion of the periosteum of this part of the temporal bone. 

This division of the drum membrane into two portions, an upper 
portion or flaccid membrane, or membrana flaccida, and a lower portion 
or tense membrane, or membrana tensa, is of tlie utmost importance 
clinically. 

Within the tympanic cavity is the ossicular chain, composed of the 
malleus, incus, and stapes. The malleus is attached by its manubrium 
to the drum membrane, and the manubrium mallei passes downward 
and backward through the membrane to a point just below the center of 
the membrana tensa. The upper extremity of the manubrium mallei 
is marked by a prominence, known as the short jyrocess of the malleus^ 
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and a horizontal line drawn throupjh this short process marks the separ- 
ation between the membrana tensa below and the membrana flaccida 
above. The short process presents as a prominent bony point, pushing 
the drum membrane outward at a j)oint about 1 or 2 mm. below the 
superior wall of the external auditory canal. As the ligaments which 
hold the malleus in position, and about which it rotates, all pass through 
the short process, the position of this process is fixed and immovable, 
no matter what changes may take place within the tympanic cavity. 
Its importance i\s a landmark, therefore, cannot be overestimated. The 
entire manubrium mallei thus lies beJow the short process. The nock 
of the malleus lies opposite the membrana llaccida, while the head of the 
malleus and the body of tlie incus are completely inclosed in a space 
above the superior canal wall, and are entirely surrounded by bony 
walls. This cavity is known as the tymjmnic vanity and is sometimes 
called the tympanic attic. From the bodies of the ossicula, supporting 
the ossicles, ligaments pass to the adjacent tympanic walls, and in ad- 
dition to these ligaments there are also certain folds and reduplications 
of mucous membrane which pass from the bodies of the ossicula to the 
adjacent tympanic walls. These reduplications follow generally the 
course of the several ligamentous stru(;turcs, although their position is 
extremely varied. From a clinical point of view, the importance of this 
arrangement lies in the fact that while the lower portion of the middle 
ear consists of a cavity with an inner, posterior, inh^rior, and anterior 
bony wall and an outer fibrous wall (the drum membrane), the upper 
portion of the tympanic^ cavity is bounded on every side by bone, except 
at its lower and external portion, which wall is formed by the membrana 
flaccida, or Shrapnel I's membrane. The vault of the tympanum or the 
upper portion of the tympanic cavity is in relation above and in front with 
the middle cranial fossa; behind it is in relation with a series of pneumatic 
spaces, known as the “mastoid cells, with which it is intimately tissoci- 
ated, and its connection with which should never be forgotten by the 
surgeon, because any inflammation, however slight, of this portion of the 
tympanic cavity probably involves, to a greater or less extent, the mas- 
toid cells. The thickness of the sui:)erior wall of the tympanum varies 
greatly with the age of the patient, and in different subjects of the same 
age. In infancy this roof is invariably thin and almost parchment-like. 
In most adults it is thicker, but in some it may not attain a much greater 
thickness than is normal to infants. In (certain subjects prolongations 
of the dura mater extend into the tympanic cavity. 

As the upper part of the cavity is of more importance to the general 
surgeon than is the lower part, more space w^ill be devoted to the anatomy 
of the upper portion than was used in describing the low^er portion. 

The mastoid cells consist of numerous pneumatic spaces which com- 
municate directly with the tympanic vault. Only one of the pneumatic 
spaces is invariably present. This constant space is of considerable 
size and is known as the mastoid antmm. The mastoid antrum should 
really be considered a part of the middle ear, as it is, in fact, a prolonga- 
tion backward and upward of the tympanic vault. The distribution 
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of the other pneumatic spaces in the mastoid may vary considerably, 
from those extreme cases of sclerosis where the only pneumatic space is 
the mastoid antrum, to cases in which the entire mastoid process is com- 
posed of pneumatic spaces, extending from the zygomatic arch in front 
to the mastoid tip below, and, posteriorly, beyond the mastoid into the 
occipital bone itself. Clinically, the pneumatic spaces which interest 
us most are: first, the antrum; second, the cells at the mastoid tip, which, 
in the average pneumatic mastoid are very well developed; and, third, 
those pneumatic spaces which develop in the root of the zygoma, and 
may extend a considerable distance into this structure, and also cells 
which may develop beneath the zygoma in the squamous portion of the 
temporal bone itself. (See Fig. 434.) 

It can readily be seen, therefore, how any inflammation involving 
the middle ear, and particularly involving the tympanic vault, may ex- 
tend rapidly to the pneumatic structures of the mastoid, giving rise to 

symptoms of 
an inflammatory 
nature, involv- 
ing a greater or 
less anatomic 
area, depending 
entirely upon the 
extent to which 
the pneumatic 
spaces are devel- 
oped in the in- 
dividual case. 
Above, the pneu- 
matic spaces of 
the mastoid are 
in relation with 
the middle (Ta- 
nial fossa, of 

which they form the floor. Posteriorly, these pneumatic spaces are in 
relation to the lateral sinus and the anterior surface of the cerebellum. 
Below, they are in relation to the digastric fossa, and, deeper, to the 
anterior surface of the cerebellum and supero-posterior portion of the 
jugular bulb. 

A word should be said in regard to the narrow passage which joins 
the mastoid antrum to the tympanic vault. This is known as the adituLS 
ad antruniy and varies considerably in size in different subjects. From 
a surgical point of view, it is important from the fact that its posterior 
boundary is the horizontal semicircular canal, and its postero-inferior 
boundary the aqueductus Fallopii, which lodges the facial nerve. 

It can easily be seen from these anatomic relations how readily an 
inflammation involving the middle ear can spread either to the contents 
of the middle cranial fossa, on the one hand, or to the lateral sinus or the 
cerebellum, on the other. 



Fio. 434. — Pneumatic Mastoid. Cells at Tip, at Root of Zygoma, 
AND Beneath Zygoma are Shown. (Author’s specimen.) 
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In the lower portion of the tympanic cavity we have simply to note 
that in its upper posterior portion it lodges the long process of the incus, 
the incudo-stapedial joint, and the stapes, which is lodged in the oval 
window. Below this is the niche of the round window. Externally is 
the promontory which is fonned by the first turn of the cochlea. Run- 
ning horizontally across the cavity, above the stapes, is a prominence, the 
aqneductm Fallopiij which lodges the facial nerve. The position of this 
structure must always be remembered in major operations upon the 
tympanic cavity. Upon the anterior wall of the cavity are the openings 
of two tubes. The upper tube lodges the tensor tympani muscle. Im- 
mediately below this and separated from it by the processus cochleari- 
forrnis is the Eustacihian tube, which communi(*ates directly with the 
vault of the pharynx. The inferior wall of the middle ear is bony, and 
forms the roof of the jugular bulb. 

Means and Methods of Examination.— In order to thoroughly 
examine the ear, a good source of light is necessary. The light must be 
concentrated upon the parts, either 
by means of the concave reflecting 
mirror, worn upon the forehead, or 
by means of a focusing forehead 
lamp. (See Fig. 435.) If the re- 
flecting mirror is used, the source of 
illumination may be either daylight 
or, preferably, some of the artificial 
sources of illumination. The light 
from the ordinary candle, if no other 
source of illumination can be found, 
is sufficient, although gas-light or 
electric light is mu(;h better. 

In examining the ear it is wise 
to make a careful inspection of the Yiq, 435.- -Electric Lamp Worn 
auricle and of the meatus under full 
illumination, prior to the insertion 

of any instrument into the canal. In this way the surgeon will recognize 
pathologic conditions at the entrance of the meatus which might other- 
wise entirely escape observation. Palpation about the ear also affords 
much information. It should be remembered that in infants tenderness 
on pressure in front of the tragus is usually indicative of an inflammation 
of the middle ear, owing to the fact that the inferior wall of the external 
auditory canal in young infants lies in immediate contact with the drum 
membrane. In the adult the bony canal is present, and tenderness on 
pressure in front of the tragus is invariably indicative of an inflammatory 
condition of the external auditory canal rather than of the middle ear. 
The same may be said of pain on manipulating the auricle. 

In order to thoroughly examine the external meatus, it is necessary 
to employ an aural speculum. (See Fig. 436.) It should be remembered 
that this instrument is not for the purpose of dilating the meatus; conse- 
quently it should not be crowded into the canal, but the size of the instru- 
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ment should be just sufficient to simply separate the meatal walls. In 
order to obtain a view of the fundus of the canal, that is, of the drum 
membrane, it will be necessary, in the case of an infant, to draw the auricle 
downward, backward, and outward, so as to separate the lower wall of 
the meatus from the upper wall. (See Fig. 437.) In the adult, owing to 

the fact that the inner portion of the 
external auditory canal is bony, and the 
outer portion fibrocartilaginous, and that 
these two tubes are joined to each other 
at an angle, it will be necjessary, after 
introducing the speculum, to bring these 
two bony tubes into the same straight 
FIO. 436.--Grubj^r^8 Aural Specu- and this is done by drawing the 

auricle upward, backward, and outward. 
The examination is best conducted if the s])eculum is grasped between 
the thumb and index-finger of the left hand and inserted into the canal, 
while the second and third fingers grasp the auricle, exerting traction in 
the direction desired. Then, by tilting the speculum between the thumb 
and index-finger, the entire surface of the walls of the meatus may be 
examined and the drum membrane may be inspected. 

In inspecting the canal, its caliber and color should be noted. The 
caliber of the meatus varies consid- 
erably in conditions of health, but 
any unusual narrowing of the canal 
should be regarded as pathologic. 

If the narrowing is present (‘lose to 
the meatus, it is indicative of an 
inflammation of the canal, while if 
it occurs close to the drum mem- 
brane, it is always indicative of seri- 
ous middle-ear inflammation, with 
beginning involvement of the mas- 
toid cells. Under normal condi- 
tions, the color of the canal is the 
same as that of the auricle. Any 
injection, therefore, of the canal 
should be regarded as a sign of 
disease. 

After inspecting the meatus, in 
the manner described, the drum 
membrane should be next examined. 

The drum membrane is placed at 
an obtuse angle with the upper and 
posterior walls of the external auditory meatus, the membrane being 
inclined downward, forward, and inward. It is important to first locate 
the short process of the malleus, which appears as a bony prominence, 
pushing the drum membrane outward, as it were, into the canal, at a 
point about a millimeter from the superior wall of the external auditory 



Pia, 437 . — Drawing from Specimen at 
Birth (Dench). 

Traction must be made downward 
and backward to expose the membrann 
tympani. 
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meatus. From the short process the long process of the malleus extends 
downward and backward as far as the center of the drum membrane. 
(See Fig. 438.) The point of termination of the long process is known 
as the umbo, and from this point there is a triangular light reflex, ex- 
tending anteriorly and slightly downwanl. Under normal conditions 
the drum membrane is slightly retracted at its center, and it is this which 
gives rise to the light reflex. 

Four characteristics of the drum membrane should be observed: 
First, its integrity; second, its position; third, its color; and fourth, 
its luster. By the integrity of the drum membrane I mean whether the 
membrane is intact or whether there is some solution of continuity. If 
the membrane is intact, the observer on examination will be able to follow 
the posterior wall of the canal across the fundus to the anterior wall with- 
out observing any break. He will also be able to follow the superior 
wall across the fundus to the inferior wall without observing any solution 
of (continuity. I f a perforation exists in the drum membrane, the observer 
will be able to recognize it by an increased depth of the fundus at this 
parti (cular point. In position, the drum membrane 
may be either normal, retracted, or bulging. The 
retracted membrane does not interest the surgeon, 
and consequently will not be considered here. The 
bulging drum membrane is usually indicative of fluid 
in the tympanic; cavity. The bulging or protrusion 
into the canal generally o(*curs in the posterior por- 
tion of the drum membrane. This bulging may be 
uniformly in the posterior portion or may simply in- ^’^°‘ma^l‘~Memdka°na 
volve the upper posterior portion. Where the bulg- wnAT^^^biAURAM- 
ing is uniform, it is indicative of inflammation in the matic) (Dench), 
lower part of the tympanic cavity, that is, in the 
atrium. Where this bulging is confined to the upper ])osterior portion 
of the membrane, it is indicative of an inflammation in the tympanic 
vault, and should always be regarded as a serious condition. 

The color of the drum membrane, under normal conditions, is jiearly- 
white. A slight congestion of the drum membrane may take place as the 
result of manipulation of the auricle or of the insertion of instniments into 
the canal. It is characterized by redness Jilong the periphery of the 
membrane and along the malleus handle, the remainder of the membrane 
retaining its nonnal color. If the membrane is uniformly reddened, this 
condition is pathologic, and is always indicative of an inflammation within 
the tympanic cavity. It is important to bear in mind that when the 
drum membrane is red, it may be red throughout its entire extent, which 
is indicative of an inflammation of the lower portion of the tympanic 
cavity, or this redness may be confined to the upper posterior portion 
of the membrane; that is, to that part of the membrane lying above the 
short process of the malleus and its immediate vicinity. This is an ex- 
ceedingly important condition to recognize, as it is always indicative of an 
inflammation of the tympanic vault and is always ac(;ompanied by more 
or less involvement of the mastoid cells. 






804 


SURGERY OF THE EAR. 


The luster of the membrane is always an important characteristic. 
Under normal conditions the membrane has a luster not unlike that of the 
pearl. Total absence of luster, that is, a dead-white membrane, especially 

in younf? children, is always indi- 
cative of an acute inflammation. 
Absolute loss of luster is due to 
iictTosis of the superficial epithe- 
lial cells as the result of inflam- 
matory pro(*ess. Whenever the 
membrane has this dead white 
ap|)earance, the surface should be 
mopped off with a cotton-tif)ped 
applicator, which will remove all 
these dead epithelial scales and 
will reveal the surface of the 
drum membrane bright red and 
inflamed beneath. 

Malf ormations. — Malforma- 
tions of the auricle are rather 
uncommon. They may involve 
either the entire auricle or simply 
portions of the auricle, l^xten- 
sivc malformations are usually 
unilateral. The most common is the condition known as microtia, 
where the entire auricle is malformed. (See Fig. 439.) 

In this variety of malformation we usually have the external ear 
presenting as an irregular, im- 
movable mass of fibrocartilag- 
inous tissue, attached in the 
situation of the auricle. There 
may be one or more auricular 
appendages. Usually there is 
one cartilaginous prominence 
in front of the malfonned 
auricle, corresponding to the 
tragus. The external auditor}^ 
canal is usually wanting in all 
of these subjects. 

The surgical treatment can 
be considered under two heads: 

First, relief of the external de- 
formity, and, second, measures 
for the restoration of the exter- 
nal auditor^' meatus. Plastic 
surgery" can do much for the 
relief of the external deformity. 

The two figures appended show a case of this character, operated upon 
by the author, the photographs being taken, respectively, before and 



Fig. 440. — Microtia, after Operation, bhowino 
Result Outained in Patient shown in 
Fig. 439. 



Fio. 439. — Microtia. 

Compare this illustration with Fix. 440, 
which shows the local condition as corrected by 
operation. 
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after operation. (See Figs. 439 and 440.) In this case the operative 
treatment consisted in first dissecting up the tegumentary covering from 
the anterior surface of the auricle and resecting a portion of the deformed 
cartilage. This allowed the auricle to be unfolded. An incision through 
the helix was also necessary in order to complete this unfolding. The 
integument disse(;ted from the anterior surface of the auricJe was stitched 
into position as well as possible, but a large raw surface still remained 
on the anterior surface of the auricle. This was covered with a Thiersch 
graft. An incision was then made about three-quarters of an inch behind 
the line of auricular attacihment, and the skin was dissected up from the 
underlying tissue, this dissection being continued over the posterior sur- 
face of the auricle. In this way a large cutaneous flap was formed, 
which approximated in size the area of the posterior surface of the nor- 
mal auricle. This flap was fastened, at the line of auricular attachment, 
with fine catgut sutures. In this way an auricle, somewhat unshapely, 
but more sightly than the previous deformity, wiis produced. An at- 
tempt was then made to slide the integument forward to the line of 
posterior auricular attachment by dissecting up the posterior flap from 
the surface of the skull. This effort was unsuccessful, however, as the 
stitches pulled out, leaving a denuded area behind the ear. This area 
was subsequently covered with a Thiersch graft, and the result is shown 
in the accompanying illustration (Fig. 440). 

In each case the surgeon will be obliged to use his own ingenuity, the 
chief points being to first free the integument from the anterior surfaco 
of the auricle, and take out so much of the (jartilaginous framework 
as is ne(;essary to allow the auricle to be folded into a somewhat normal 
position. The anterior flaps are then stitched into the best possible 
position, and any denuded surface remaining is covered with a Thiersch 
graft. In order to increase the breadth of the posterior surface of the 
auricle, the plan spoken of in the cjise already related should be employed. 

Regarding the advisability of attempting to establish an external 
auditory meatus in these ceases, researches in this direction show that 
where the external car is deformed and the meatus congenitally occluded, 
there is almost invariably some defect either in the conducting mecihanism 
or in the per(;eptive apparatus, so that, even if the surgeon should be able 
to form an external auditory meatus, the hearing of the patient would not 
be improved. The efforts of the surgeon, therefore, in these cases of 
deformity, should be limited to attempts to relieve the external deformity, 
without efforts to form an auditory canal. In cases where a plastic 
operation cannot be performed, it is better to amputate the entire auricle 
and to substitute an artificial auricle, which can be worn upon a spectacle 
frame. 

Cases of acquired atresia of the external auditory canal do admit of 
surgical interferen(*e, and will be discussed under the radical operation. 

A deformity which is of interest to the general surgeon, is a condition 
known as “prominent ears.” In this condition either one or both 
auricles stand away from the side of the head so as to cause considerable 
disfigurement. In the simpler cases the entire auricle is prominent. 
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In other instances the lower portion of the auricle may be attached to the 
head at a normal angle, while the upper portion curls over and droops 
forward, so as to present an unsightly deformity. 

The surgical correction of each of these conditions is exceedingly 
simple. If the entire auricle is prominent, it is necessary to make two 
semilunar incisions through the integument — one just behind the line 
of auricular attachment, over the surface of the skull, and the other just 
in front of the line of auricular attachment, over the posterior surface of 
the auricle. These two crescentic incisions are joined at their upper and 
lower extremities and the integument included between them is dissected 
out. The skin is then loosened from the posterior surface of the auricle 
sufficiently to allow these two lines of incision to be coapted. This, of 
(course, draws the ear closely to the side of the head and corrects the de- 
formity. The amount of integument requiring excision will depend upon 
the degree of deformity. It is very seldom necessary to excise any 
cartilage in this class of cases. 

If the deformity involves the upper part of the auricle alone, the cres- 
centic; incisions should be limited to the area of deformity. If the de- 
formity is marked, it may be necessary to remove a certain amount of 
cartilage from the auricle, in order to correct the deformity. The pro- 
cedure in either case is an exceedingly simple one, and is easily carried out. 

The other deformities of the auricle, aside from microtia, do not deserve 
more than a passing notice. In certain cases supernumerary appendages 
are developed al)out the auricle, such as a supernumerary tragus. Such 
appendages arc simply amputated, a semilunar incision being made on 
each side of the appendage, the appendage being cut off deeply in the 
wound. The margins of the incision are then brought together by 
sutures. 

Another congenital malfonnation which perhaps may be mentioned 
is a congenital aural fistula. These fistulas are usually situated just 
below the anterior extremity of the helix or just above the tragus. The 
fistula is Tisually very shallow, but occasionally may extend inward for 
a considerable distance, and in some erases extends as far as the tympanic 
cavity. These fistulas represent an incomplete closure of the first visceral 
cleft during fetal life. They are of interest to the surgeon in that occasion- 
ally the orifice to the fistula becomes blocked, and a retention cyst may 
result. 

Treaiment — The cyst should be freely opened and the wall of the 
fistula dissected out, the wound being closed, with or without drainage, 
as may be necessary. Complete dissection of the wall of the fistula results 
in a cure. 

Diseases and Injuries of the Auricle.— The most common dis- 
ease of the auricle which falls to the lot of the general surgeon is peri- 
chondritis. (See Fig. 441.) This is usually the result of traumatism, 
but may occiisionally occur from exposure to intense cold. The disease 
is chara(;terized by swelling of the entire auricle, this swelling being most 
marked upon the anterior surface. On palpation the parts are extremely 
sensitive, and fluctuation is easily elicit^ over the swollen area. In rare 
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instances the anterior surface of the auricle escapes, and the disease is 
limited to the tra^s and antitragus. 

Treatment , — In the early stages the application of cold may do some 
good. Usually, however, when the case is presented to the surgeon, 
more radical interferencij is necessary. This should consist in opening 
the fluctuating tumor freely by incision along its I)eripher}^ If the tumor 
fills the entire space in front of the helix, an incision should be made about 
the margin of the tumor just within the helix. The large flap should be 
turned downward and the contained fluid evacuated. ICxarnination will 
generally reveal some necrotic cartilage. All necrotic cartilage should be 
dissected out and the flap then stitched back in place, a small drain of 
sterile gauze being inserted into the cavity and brought out at the most 
dependent portion of the incision. The stitches should be removed at 
the end of thirty-six to forty-eight 
hours, and at this time the drain 
may also be removed, provided the 
cavity is perfectly clean. Usually, 
however, the cavity will be found 
septic, and it will be necessary to 
keep the drain in position for a con- 
siderable time, re-inserting it at each 
dressing. 

The results of operative interfer- 
ence in perichondritis are not very 
good. Considerable deformity of the 
auricle is apt to follow, but this de- 
formity is much less in the cases 
operated upon early, and if all dis- 
eased cartilage is excised, than if the 
cases are subjected to any less radi- 
cal plan of treatment. 

Othematoma. — Othematoma, or 
a blood tumor of the auricle, was 
formerly supposed to be of idiopathic 
origin, and to be found almost en- 
tirely in individuals of imi)aired intellect. At present there is strong 
reason to believe that these cjxses are really traumatic, and should be 
classed as cases of y)eri chondritis. The treatment is exactly the same 
as that already outlined for perichondritis — free exploration of the (?avity, 
excision of any exposed cartilage, suture and drainage. (See Vol. II, 
page 795.) 

Benign Tumors of the Auricle. — The lienign tumors of the auricle 
scarcely require any mention. They may be either fibrous, lipomatous, 
or atheromatous. Sebaceous and simple cysts are found in this locality, 
and also various forms of papillomata. 

The treatment of these conditions is excision, following the rules of 
general surgical procedure. 

Exostoses of the External Auditory Meatus. — The most, common 
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benign neoplasm affecting the external auditory meatus is exostosis. 
The etiology of exostoses is obscure. They arc quite frequently found iis a 
complication of chronic middle-ear suppuration, in which condition their 
presence can be explained as the result of an infection of the periosteum 
due to a discharge from the middle ear. Frequently, however, these 
growths occur in cases in which there is no history of middle-ear sup- 
puration. Some have attributed them to a gouty diathesis, while their 
occurrenc^e with great frequency among the inhabitants of tropical climates, 
especially among the Hawaiians, has led others to regard sea-bathing as 
a cause. From a practical point of view, nothing is known about their 
etiology. These growths may appear in any part of the external auditory 
canal. Their usual ’ site, however, is the postero-superior wall of the 
meatus. They may vary in size from the head of an ordinary pin to a 
growth whicli completely blocks the external canal and completely hides 
the drum membrane from view. The growths may be either simple or 
multiple. Ordinarily, they arc multiple, that is, there may be one ex- 
ostosis upon the posterior wall of the canal, and a similar growth from 
the superior wall. The anterior and inferior walls are seldom invaded. 

The growth may be situated either at the entrant‘C of the bony meatus 
or close to the drum membrane. In some instances the growth extends 
from the entrance of the bony meatus as far as the fundus of the canal. 

Trecitment , — In the (?ase of small growths no treatment is necessary. 
If the growth encroaches to a considerable extent upon the lumen of the 
meatus, its removal is necessary, for the reason that if acute otitis should 
occur in a case of this kind, it would be imi)ossible to secure proper drainage 
by incision of the drum membrane. Moreover, if these growths arc large 
enough to almost occlude the external auditory canal, tliey interfere 
somewhat with hearing. Exostoses are always best removed through a 
posterior ,in(rision. Some successful cases of removal throiigh the 
external auditory canal have been reported, but this procedure is 
hazardous and unsurgical. 

Operation . — The parts should be thoroughly shaved and sterilized 
for a distance of three inches about the meatus in every direertion. Tlie 
meatus should also be sterilized by mopping with an alcoholic; solution 
of bichlorid of mercury, of a strength of 1 :J^000. An incision is made be- 
hind the ear, beginning at the tip of the mastoid and following the line 
of auricular attachment to a i)oint just above the superior attachment of 
the auricle. This incision is carried through the periosteum, and the 
ixjriosteurn elevated anteriorly, so as to displace the aurieJe forward. 
The fibrocartilaginous meatus is then detached, by means of a narrow 
periosteum elevator, from the bony canal, thus allowing a complete in- 
spection of the bony meatus through the posterior opening. Care should 
be taken to dissect off the tegumentary lining of the canal as completely as 
possible, without rupture of its lumen, the dissection being carried down ixs 
near to the drum membrane as possible. The anterior flap, including the 
auricle, is then drawn forward by means of a retractor, or a strip of gauze 
is thretuled through the external auditory meatus, brought out through 
the posterior opening, and the auricle is drawn forward in this way. In 
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this manner the bony growths are brought clearly into view. If neces- 
sary, the posterior wall of the meatus may be split longitudinally. Under 
bright illumination, preferably by means either of the forehead mirror 
or the forehead headlight, the exact site of the growths (?an be made out. 
The bony tumors arc then removed by means of a gouge. The growths 
should be removed entire; tliat is, the gouge should be carried through 
the healthy bone just beneath the base of the bony tumors. If an attempt 
is made to remove the tumor little by little, that is, to chisel the mass 
away, the result will usually be unsatisfactory, as these growths are ex- 
tremely dense. If, however, the growth is removed en masse, by chiseling 
through the base of the growth, no difficulty will be experienced. Care 
must be taken, in removing growths close to the dnim membrane, not to 
injure the mernbrana tympani, and where there is sufficient space, it is 
wise to introduce a strip of gauze into the fundus of the canal, between the 
exostosis and the mernbrana tympani, so as to prevent injury. After 
the growtli or growths have been removed, the soft parts are replaced, 
a strip of gauze is pa(*ked firmly into the external auditory meatus, to 
hold the fibrocartilaginous meatus in position, and the posterior wound 
is closed completely by either interrupted or continuous suture. The 
results of the ojreration are uniformly satisfactory, and in my experieme 
these growths never rc(*nr after removal. 

Malignant Tumors of the Auricle and External Auditory Meatus. — 
Either epithelioma or sarcoma may attack the auricle and external 
auditory meatus. Epithelioma is usually of slow growth in the auricle. 
The sarcomata, on the other hand, grow more rapidly. 

Treatment , — A beginning epithelioma of the auricle is best treatetl 
by means of either the a:-ray or nidium tube. If this plan of treatment 
fails, comj)lete excision of the growth should be j)erformed. In two cases 
which came under my observation the excision of a wedge-shaped {)iecc 
of the auricle, with the subsequent suture of the parts, gjive a perfect 
result, and no recurrence hatl followed at the end of several years. In 
extensive epithelioma, involving not only the auricle, but the external 
auditory meatus as well, complete excision should be performed. In 
the cases which have come under rny observation lynifhatic involvement 
has been very limited. In one case the entire auricle was amputated 
and the enlarged glands, which in this case were located along the posterior 
border of the sternomastoid muscle, were completely excised. The 
case was followed for at least four or five years after the operation, and 
there was no recurrence. In cases of sarcoma of the auricle early oper- 
ation is advisable. In one case of melanotic sarcoma involving the 
anterior extremity of the helix and the adjacent tissues of the cheek com- 
plete excision gave relief for about two years. The growth then re- 
curred, and was excised again. After the second operation there was no 
recurrence. 

Deformities, Diseases, and Injuries of the External Audi- 
tory Meatus. — Regarding the deformities of the external auditory 
meatus, little need be said aside from what has already been mentioned 
under microtia. The congenital absence of the meatus has been noted as a 
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concomitant of this deformity. While operative interference has been 
undertaken for its relief, the results have not been satisfactory. 

The acquired atresias of the meatus, complete or partial, following 
chronic suppuration, will be considered under the treatment of chronic 
suppurative otitis media. The radical operation here is the proper pro- 
cedure and the prospects of improvement are exceedingly good. 

Injuries of the external auditory canal may result either from direct 
traumatism to the canal or from blows on the head, causing a fracture 
through the external auditory meatus. Lesions of the canal from direct 
traumatism result ordinarily in a diffuse inflammation of the external 
auditory meatus. They should he treated along general surgical lines: 
irrigation of the canal, at frequent intervals, by means of warm antiseptic 
solutions, preferably a solution of bichlorid of mercury, of a strength of 
1:6000, with deep free incision if the infiltration is extensive, will usually 
be found effective. After the parts have been incised the application of 
a wet dressing covering the entire car will probably be followed by better 
results than will irrigation. In applying a wet dressing a strip of gauze 
moistened either in a 1:10,000 bichlorid solution or in normal saline solu- 
tion should be inserted into the meatus and a wet dressing applied over 
the entire ear. This dressing should be clianged twice daily. 

The diseases of the external auditory meatus which interest the general 
surgeon are acute circuiiiscrited and acute diffuse inflammation and 
neoplasms. The neoplasms have already been considered under neoplasms 
of the auricle. 

Acute Circumscribed Otitis Externa or Furuncle. — This condition 
is always due to dire(^t infection of the parts, either through a purulent 
discharge from the middle ear, or through the introduction of some in- 
fectious organism into the canal from without. The symptoms are first 
a feeling of stuffiness in the car, rapidly followed by severe pain. This 
pain is increased by motion of the jaws, as in talking or in the mastication 
of food. Palpation about the auricle also elicits pain. The pain is 
usually most severe on pressing the tragus inward, but may also be elicited 
by pressing the lower border of the canal upward, or by taking hold of 
the auricle and moving it in various directions. There is seldom any 
marked rise in temperature, although the temperature may be slightly 
elevated. An examination of the ear without the speculum shows a 
narrowing at the entrance of the meatus. The introduction of the aural 
speculum is difficult and causes excTOciating pain. If the disease has 
lasted for one or more days, the introduction of even the smallest speculum 
will be exceedingly painful and very difficult. After the speculum has 
been introduced, however, by careful manipulation, the deeper portion 
of the canal will be found entirely free from disease and the drum mem- 
brane normal in color. This localization of the swelling at the entrance 
of the meatus, the fundus of the canal being clear, and the tenderness on 
palpation about the auricle, makes the diagnosis positive. 

It is sometimes difficult in the early stages, owing to the diffuse 
swelling, to locate the point of infection exactly. This is best done by 
palpating the margin of the meatus with a cotton-tipped probe. As the 
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probe makes pressure on the various aspects of the meatus, one or more 
points of excessive tenderness will be found. These points mark the areas 
of greatest infiltration. 

Treatment . — Free incision through the points of greatest tenderness 
is the best treatment in these cases. Prior to making these incisions 
the parts should be sterilized as (completely as possible by mopping the 
canal thoroughly with an alcoholic solution of bichlorid of mercury of a 
strength of 1 : 3000. This will sufficiently disinfect the field of operation. 
A deep incision should then be made in the long axis of the canal, through 
the points of greatest tenderness, these incisions extending not only 
through the skin, but througli the subcutaneous tissue, and well down 
to the fibrocartilaginous framework of the canal. The operation is ex- 
ceedingly painful, and the incisions are best m^ide under nitrous oxid 
anesthesia, the tender points having been previously determined. After 
the incision a strip of sterile gauze, moistened either in bic^hlorid solution, 
of a strength of 1 :10, ()()(), or in normal salt solution, should be inserted into 
the (canal, and a wet dressing applied over the entire ear. The dressing 
should be changed twice daily. Where the absccss(\s are large, it is well 
to insert a narrow strip of gauze into the oixjning made in each abscess, 
in order to secure perfect drainage. At the end of two or three days the 
wet dressing may be abandoned and the external auditory canal irrigated 
every three or four hours with a warm solution of bi(*hl()rid of mercury 
of a strength of 1 : 10, ()()(). Irrigations should be practised until the parts 
resume their normal appearance. It is well to sterilize the entire canal at 
least once daily by mopping it out with an alcoholic solution of bichlorid 
of mercury of a strength of 1:3()()(), so as to prevent successive infections; 
in other words, to prevent a (crop of furuncles. 

It should be remembered that furunculosis attacks only the tissues 
about the entrance of the meatus. A furuncle never occurs in the bony 
(canal, a circumscribed inflammation in the bony meatus being always 
indicative of trouble in the mastoid, as will be mentioned later. Severe 
complications of this disejise arc rare. O(ccasionally , however, if neglected, 
a furuncle may cause a perichondritis of the auricle, particularly of the 
tragus. The treatment of this condition has alremly been discussed under 
perichondritis, and consists in free excision of the diseased cartilage. 

Another and very rai’c comjdication is direct extension to the mastoid 
periosteum, with subscc^ucnt involvement of the bone. This latter (com- 
plication, however, is extremely rare. 

Diffuse Inflammation of the External Auditory Meatus. — Instead 
of a circumscribed inflammatory process involving the canal, as in the con- 
dition just described, all of the tissues of the canal may parti(?ipate in the 
inflammatory process and the entire fibrocartilaginous meatus be involved. 
The symptoms are exa(;tly the same as those of acute circumscril)ed Otitis 
externa, with the exception that they arc more severe. The treatment 
is precisely the same as that of the other condition (free incision of the 
infected area, followed by dressing and subsequent irrigation). 

Foreign Bodies in the External Auditory Canal. — The symptoms 
produced by foreign bodies in the external auditory canal vary with the 
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nature of the foreip;n body. Hard substances, such as bits of glass or 
pieces of metal, may enter the external auditory meatus either accident- 
ally or may be introduced intentionally, and even though they remain in 
the canal for an indefinite period, may never give rise to symptoms. On 
the other hand, foreign substances, such as seeds, which increase in size 
as they absorb moisture, will give rise to symptoms of pressure as the 
volume of the foreign body increases. 

The symptoms to which the foreign body gives rise may be divided 
into two classes: first, those which affect the function of the organ, and, 
second, general inflammatory symptoms. A foreign body large enough 
to occlude the external auditory meatus will cause an impairment of hear- 
ing and a feeling of fullness or stuffiness in the car. If the foreign body 
does not completely occlude the meatus, it may remain in the canal for an 
indefinite period without causing any symptoms. The inflammatory 
symptoms are most frequently brought about by unsuccessful efforts 
at the removal of the foreign body. This brings us to the treatment 
of the condition. 

The removal of a foreign body from the external auditory canal is 
most easily accomplished by means of a stream of water introduced by 
the aural syringe. Unless the foreign body lies at the very entranc^c of 
the meatus, no attempt should be made to remove it with instruments, 
such as the forceps, the curet, or blunt hooks. It will be remembered 
that the cartilaginous joins the bony (^anal at an obtuse angle. A foreign 
body introduced into the meatus generally lodges just external to this 
line of junction. If an attempt is rmide to remove the foreign body with 
the forceps or curet, it is very frequently crowded beyond this angle, and 
then further efforts at extraction crowd it still deeper into the meatus, to- 
ward the drum membrane. Extraction with instruments of this (character 
should only be undertaken by one ac(;ustomed to manipulations of this 
sort, and then only under the best possible illumination. As before 
stated, syringing is the best method of removing any foreign body, and is 
the plan which should always be followed as a primary procedure. It is 
best to use an antiseptic solution for this purpose. An aqueous solution 
of 1:6000 bichlorid serves the purpose as well as any other. In using 
the aural syringe the fluid should be injected with a fair amount of force 
into the meatus, the stream being directed first along the posterior wall 
of the canal, then along the superior, next the anterior, and finally along 
the inferior wall of the canal. In this way the fluid will gradually work 
in between the drum membrane and the foreign body, and continued 
efforts at syringing will for(;e,the foreign body from the meatus. 

In certain cases syringing will not remove the foreign body. In these 
cases it is much better to give the patient a general anesthetic, and at-^ 
tempt to remove the foreign body by means of the forceps or the curet, 
than to attempt the same manipulation while the patient is (conscious. 
In the case of melon-seeds, peas, beans, or foreign bodies of this kind, it 
is sometimes ix)ssible, when the patient is anesthetized, to take out the 
soft interior of the foreign substance by means of the curet, and then 
subsequently to remove the shell with the forceps or with the curet. 
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Care must be taken in all manipulations, not to force the foreign body 
through the tympanic membrane into the middle ear, thus exciting an 
acute middle-ear inflammation. 

If the foreign body cannot be extracted through the external auditory 
meatus, it will be necessary to remove it through a posterior incision. 
This operation is jxirformed as follows: The parts about the ear are 
shaved for a distance of three inches in every direction from the center of 
the meatus, and tlioroughly sterilized in the usual manner. The auriiJe 
is then drawn forward and an incision made along the line of auricular 
attachment, down to the bone. The iieriosteum is elevated so as to 
expose the margin of the bony canal and the cartilaginous canal is cai^ 
fully dissected out from the bony canal by means of a blunt dissector. 
The fibrocartilaginous (*anal is split longitudinally and a strip of gauze 
is threaded through the meatus and brought out at the posterior opening, 
drawing the anterior flap, consisting of the auricle and fibrocartilaginous 
canal, well forward. This enables the surgeon to see the dee|)er portion 
of the meatus clearly, and also increases somewhat the diameter of the 
meatus, as its fibrocartilaginous lining has been dissected out. If sufficient 
space is not obtained in this way to remove the foreign body, the meatus 
sliould be enlarged along its posterior asjiet't by chisels until the requisite 
amount of space is obtained for the extraction of the foreign l)ody. After 
thoroughly wiping the parts with sterile sponges, the fibrocartilaginous 
canal is allowed to drop back into position, and a packing of sterile gauze 
is pla(;ed in the external auditory meatus, so as to hold the fibnx^artila- 
ginous canal in its profier place. The posterior wound is completely 
closed by means of sutures and an ordinary dressing of sterile gauze 
applied. Recovery in these cases is uneventful. 

Injuries of the Membrana Tympani. — The drum membrane may 
be ruptured cither by instruments introduced into the external auditory 
meatus or by sudden condensation of air in the meatus, as from a blow 
upon the ear either by the hand or, as sometimes hap])ens, in sea-bathing, 
by the impact of a wave. Very loud sounds, su(;h as the firing of heavy 
pieces of artillery, may nipture the membrane. In (children the drum 
membrane may also be ruptured by direct traction upon the auricle. 
Chemical irritants introduced into the canal may also cause a iierforation 
of the drum membrane. 

The cases which most interest the general surgeon are those in which 
a rupture of the membrana tymjxini occurs as the result of a blow upon 
the head, causing a fracture of the base of the skull. I Fere the traumatism 
may occur either in the region of the ear or, in certain instancies, a rupture 
of the xirum membrane may be caused by a fall upon the vertex, causing 
a fracture of the bixse. 

Symptoms , — The first symptom of rupture of the drum membrane 
is a sanguinolent or scro-sanguinolent discharge from the ear. If the 
rupture occurs as the result of direct violence to the drum membrane, 
there is usually severe pain in the ear. In cases in which the rupture of 
the membrana tympani is symptomatic of a fracture at the base of the 
skull, there is apt to be very little pain, this being masked by the graver 
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symptoms of the accident. The discharge from the ear, however, is 
usually large in quantity, and from being sero-sanguinolent, quickly 
becomes serous. A persistent discharge of clear serum from the ear, 
following an injury to the head, is indicative of a fracture through the 
petrous portion of the temporal bone, {Xjrmitting of the escaj)e of labyrin- 
thine and subarachnoid fluid. 

In injuries to the skull, when the discharge is small in quantity, and 
simply blood, there is probably rupture of the drum membrane, without 
any fracture through the petrous portion of the temporal. Whenever 
the drum membrane is ruptured, infection of the middle ear may take 
place, and the sanguinolent or sero-sanguinolent discharge be followed 
by a purulent discharge, owing to secondary infection of the middle car. 

Treatment , — In all cases the first object of treatment should be to 
secure {perfect asepsis of the canal. This is best conserved by frequent 
irrigation of the ear by means of an antiseptic solution, preferably one 
of bichlorid of mercury of a strength of 1 : 6()()(). This irrigation should 
be repeated every two hours while the discharge remains profuse, and as 
the discharge diminishes in quantity the frequency of irrigation should be 
lessened. The quantity of fluid used at each irrigation should be about 
half a pint. The ear should be carefully examined by means of the 
speculum, so as to determine the extent of injury. In cases in which a 
linear rupture of the drum membrane has occurred, and in which the dis- 
charge ceases in the course of a few days, it is well to attempt to repair 
the injury by first sterilizing the parts by mopping the canal and the 
surface of the dnim membrane with an alcoholic solution of bichlorid of 
mercury of a strength of 1 : 3000, and then applying a disc of sterilized 
paper to the surface of the drum membrane, so as to completely cover the 
line of rupture. This prevents subsequent infection of the middle ear 
and also .promotes the rapid healing of the injured membrana tympaiii 
without the development of much cicjxtricial tissue. 

If the rupture is extensive, this plan of treatment cannot be carried 
out, and irrigation should be continued until the wound in the membrana 
tympani heals completely. 

Aside from rupture of the tympanic membrane, the other diseases of 
this structure belong more to works on special surgery, and the reader 
is referred to these works for a more extended discussion of this subject. 

Diseases of the Middle Ear. — Acute Inflammation of the 
Middle Ear. — The milder inflammations of the tympanic cavity do not 
interest the general surgeon. Both the acute and chronic suppurations 
of the middle ear, however, come very properly within his provin(;e. An 
acute inflammation of the middle ear or an acute otitis media, in an adult, 
is almost always characterized by severe pain referred to the ear. In 
young children, however, pain may be absent, and the only indication 
which we have of acute middle-ear suppuration may be a sudden elevation 
of temperature. Acute otitis media may occur idiopathically, or more 
usually as a complicating lesion of one of the acute infectious diseases. 
Grippe is undoubtedly the most common exciting cause. The other 
acute infectious diseases, such as measles, scarlet fever, and diphtheria. 
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may cause the condition, in the order stated. The condition is frequently 
produced by the insufflation of water into the hose, either in bathing or 
during the use of the nasal douche. In the adult the clinical history is 
usually clear. Ordinarily, there is a previous history of some con- 
gestion of the upper air-tract — either an acute cold in the head, an acute 
attack of grippe, or one of the acute infectious diseases previously men- 
tioned. The pain in the ear comes on rather suddenly, and increases in 
severity. The temperature is ordinarily elevated one or two degrees. 
The only conditions which can be confounded with acute otitis in adult 
life arc furuncle in the external auditor}^ canal and the reflex pain in theear, 
due to either an inflammation of the tonsils, malignant disease of the 
larynx, or a carious tooth. All of these reflex conditions can be excluded 
by proper physical examination. 

As a rare symptom of an acute inflammation of the middle ear we 
should mention facial paralysis. While facial paralysis is an uncommon 
complication of inflammation of the middle car, it occasionally occurs, 
in both infancy and adult life. This symptom is not necessarily due to 
necrosis of the Fallopian canal, as was formerly supposed. We know 
that, under normal conditions, large dehiscences sometimes oc^cur in the 
Fallopian canal, and where this condition exists, an acute inflammation 
within the tympanic cavity may cause a facial paralysis. In fact, I have 
seen a number of cases of facial paralysis due to a very mild inflammation 
of the middle ear. Facial paralysis, coming on late in an attack of acute 
otitis media, is of greater significance than where this symptom occurs 
early in the disease, and it may be given as a general rule that the later 
the symptom occurs, the more radical should be the operative interfer- 
ence. This condition will be six)ken of more in detail in considering the 
o]ierative treatment of mastoiditis. 

A physical examination of the ear, in a case of acute otitis, shows a 
marked reddening of the membrana tympani. According as the upper 
or lower part of the tympanic cavity is involved, this change in color will 
involve the upper portion of the tympanic membrane, or Shrapneirs 
membrane, or the lower portion of the membrana tympani or the mem- 
brana tensa. Very soon after the lieginning of the attack the membrane 
will be noticed to bulge into the external auditory canal. This bulging, 
in the case of suppuration within the tymjianic vault, involves the upper 
portion of the membrana tympani. In inflammations of the lower 
portion of the cavity the posterior portion of the drum membrane alone 
appears to be bulging. In certain instances, in place of the intense red- 
ness of the membrana tympani usually seen in acute inflammations, the 
surface of the membrane may be white and lusterless, owing to necrosis 
of the superficial epithelium. When this epithelium is wiped away by 
means of the cotton-tipped applicator, the red color of the drum mem- 
brane characteristic of an acute inflammation of the middle ear will be 
observed. Palpation about the ear in adults elicits no pain in ac^ute 
inflammations of the middle ear. 

When we come to consider acute inflammations of the middle ear in 
children, the only general symptom may be a sudden and unexplained 
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rise in temperature. The temperature in these cases is often very high, 
and in the early stages of the disease may rise to 104° or 105°. The 
surgeon should make it a rule, in all cases of unexplained elevation of 
temperature in children, to examine the ears, and this is especially true 
in all cases where there is a sudden rise of temperature complicating one 
of the acute infectious diseases in childhood, especially one of the ex- 
anthemata. Here a sudden rise in temperature is almost always due 
to an involvement of the tympanic cavity. While restlessness or sleep- 
lessness is sometimes characteristic of this condition in (jhildren, in 
quite a large proportion of cases the child shows no evidences of any pain. 
These children may sleep perfectly well at night and, aside from a rise in 
temperature, may present absolutely no deviation from the normal 

standard. In children palpation about the ear 
usually elicits pain, csi)ecially pressure in front 
M I of the tragus. As stated earlier in this chap- 

m/ ) bony canal is entirely wanting at birth, 

mli jm If H I inferior wall of the meatus at the 

1 fundus lies in contact with the drum mem- 

l^rane. It can easily be seen, therefore, that 
U I w / iv'v V pressure in front of the tra- 

drum 

iml/f ( \ membrane inward, and will 

liilF' m \ therefore cause pain in case 

I f I inflammation of the 

W ^ middle ear. The signs on 

^ JiI r speculum examination are 

\m m exactly the same as those 

= ' — ■' detailed in the description 

llp. f' l i t f^r t/i *' fl disease in adults. It 

\{)}j ^ ^ should be remembered, in 

C examining children with the 

speculum, that the drum 
membrane occupies appar- 
Fio. 442 . — Inoision of Membrana tympani in Acute ently a more horizontal po- 
Tympanic Cavity. Sltion in infancy than in 

adult life, and that it is 
necessary to draw the auricle downward, backward, and outward, in 
order to separate the lower wall of the meatus from the upper wall, so 
that a clear and distinct view of the membrana tympani may be obtained. 

Treatment, — In every case of an acute inflammation of the middle ear 
a free incision should be made through the drum membrane. Previous 
to the operation the parts should be thoroughly sterilized by mopping 
out the canal with an alcoholic solution of bichlorid of mercury of a 






Flo. 442 . — Incision of Membrana Tympani in Acute 
Otitis Media, Involving I.oweii Portion of 
Tympanic Cavity. 


strength of 1 : 3000. All instruments used should be sterilized by boiling. 
The hands of the operator should also be sterilized, as for any operation. 
Incision of the drum membrane is an exceedingly painful operation, and 
should always be performed under general anesthesia, except possibly 
in the case of very young infants. In adults nitrous oxid is the best 
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anesthetic, while in young children chlomform is preferable. Particular 
attention is called to the term “incision of the drum membrane.’’ Form- 
erly paracentesis” of the membrana tympani was advised. Paracentesis 
is an operation devoid of value, and in every case where it is necessary 
to open the tympanic cavity artificially, a free incision should be made 
through the membrana tympani. This incision should be made in the 
posterior segment of the membrane, and should extend from the inferior 
pole, upward along the posterior periphery of the membrane as far as the 
tympanic vault. (See Fig. 442.) 

If the upper portion of the middle ear alone is involved, that is, if the 
inflammation involves the tympanic vault alone, the knife should first 
be thrust through the most prominent portion of the tumefaction, and the 
incision should be carried 
upward as far as the su- 
]:)erior wall of the canal. 

The edge of the knife 
should then be turned 
backward, the point be- 
ing directed upward and 
inward so as to enter the 
tympanic vault. During 
the withdrawal of the 
knife, the point of the 
instnmient should be 
held in contact with the 
bony structures, so as to 
incise not only the upper 
portion of the membrana 
tympani, but all of the 
soft tissues of the poste- 
rior wall of the meatus 
as well, for a distance 
outward of at least an 
eighth of an inch from the 
drum membrane. This 
incision along the poste- 
rior wall of the canal serves to relieve tension within the tympanic vault 
and mastoid, and will frequently prevent serious mastoid involvement' 
in ciises of inflammation of the tympanic vault. (See Fig. ^43.) 

After incision frequent irrigation of the external auditory canal should 
be performed. This is best accomplished with the small bulb syringe. 
A warm antiseptic solution should be used, preferably one of bichlorid of 
mercury of a strength of 1 : 6000. The irrigations should be repeated 
every two hours during the day and every four hours during the night, 
about eight ounces of fluid being used at each irrigation. 

This method of treatment is much to be preferred to drainage by means 
of sterile gauze inserted into the canal. As the discharge diminishes in 
quantity, the frequency of irrigation should also be diminished. It ic 
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Fig. 443. — iNrisioN of Membrana Tympani in Acutp 
Otitis Media. Involving Upper Portion op Tym- 
panic Cavity. 
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wise for the surgeon to see these cases at least once daily during the acute 
attack, and to sterilize the canal himself at each visit, by mopping it out 
thoroughly with an alcoholic solution of bichlorid of mercury of a strength 
of 1:3000. 

In certain ciuses of acute inflammation of the middle ear the discharge 
appears before the case comes under the observation of the surgeon. In 
cases where the perforation is {fom])etent and the drainage free, as evi- 
denced in adults by a total absence of pain, and in children by little or no 
elevation of temperature, irrigation is the only treatment to be pursued. 
In most cases in which spontaneous perforation occurs, however, the 
perforation is so small as to give only imperfect drainage. In these cases 
free incision of the drum membrane, according to the rules already laid 
down, should be i^erfomied in order to secure absolutely free drainage. 
This incision is particularly indicated in children suffering from acute 
otitis, in whom, in spite of free discharge, the temi)erature still remains 
somewhat elevated. 

Nothing has been said in the preceding pages in regard to the abortive 
treatment of acute otitis. While a ver\' small proportion of these cases 
could j)ossibIy be aborted by early inflation of the middle ear, these 
cases are scarcely severe enough to (‘ome under the observ^ation of the 
surgeon. All attempts at aborting the inflammation by means of local 
blood-letting, the application of heat or cold, and so forth, are unworthy 
of mention. 

A word should be said in regard to the instillation of substances into 
the external auditory meatus for the relief of pain. Acute otitis is a 
surgical disease, and should be treated surgically. The instillation of an>' 
substance into the camil for the relief of pain is worse than useless, and 
tends to aggravate rather than to relieve the (‘ondition. 

Chronic Suppuration of the Middle Ear. — Chronic middle-ear 
suppuration is the result of nc^glected acute suppuration. This is invari- 
ably (rue if we exc^ept tliose rare cases of tuberculous origin in which the 
suppuration comes on without any acute symptoms, and in which the 
first sign of disease is a discharge from the external auditor^' meatus. 
These cases are, however, comparatively infrequent, and a chronic dis- 
charge from the tympanic cavity should practically always be looked 
upon as the result of a neglected acute process. 

The most characteristic? symptom is a purulent discharge from the ex- 
ternal auditory meatus. It may be stated as a rule, to whi(?h there are 
seldom any ex(*eptions, that whenever a purulent discharge in the external 
auditory canal has been present for more than two or three weeks, this 
discharge comes from the tympanic cavity. Aside from those rare cases 
of neoplasm of the external auditory meatus, there is no condition of the 
external auditory canal which will give rise to a continued profuse purulent 
discharge, and hen(?e the presence of such a discharge must depend upon 
suppuration within the middle ear. 

The effect of this condition upon the function of the organ does not 
interest the general surgeon. It is only necessary to say that in these 
cases we are apt to have considerable impairment of hearing, although 
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in certain instances the hearing is only slightly impaired. A symptom 
of which these patients occasionally complain, and which should always 
excite attention, is vertigo. Dizziness, either constant or intermittent, 
associated with a discharge from the middle ear, always demands careful 
investigation, and is usually only relieved by surgical 
interference. The appearance observed in these cases 
on speculum examination varies widely. Only a 
passing reference can be made to the various pictures 
which are well illustrated in Figs. 444 to 449. 

All the perforations which are found in these 
chronic conditions may be briefly chissed under these 
six heads: 

h'irst, extensive loss of the lower portion of drum 
membrane, the perforation being more or less kidney- 
shaped, the narrow portion of the perforation corre- 
sponding to the long process of the malleus (Fig. 444). 

Second, the same perforation, with the presence of granulation tissue 
developing in the tympanic cavity (Fig. 445). 

Third, the anterior portion of the drum membrane intact, the upper 
and posterior portion destroyed, and a sinus leading 
upward into the tympanic vault (Fig. 446). 

Fourth, the membrana vibrans inta(*t, but a per- 
foration above the short process of the malleus. 
Oranulation tissue may or may not be present in 
the perforation (Fig. 447). 

Fifth, complete destmetion of the meml)rana 
tympani, with displacement of the ossicles (Fig. 448). 

Sixth, small perforation in the posterior portion 
of membrana tympani (Fig. 449). 

Of these six pictures, the first and last may yield 
to milder measures. In the first instance there is a 
considerable destruction of the lower portion of the drum membrane, 
without granulation tissue, and simple cleansing of the ear by means of 
irrigation with antiseptic solutions, in the manner described under acute 
otitis, may cause a complete cessation of the dis- 
charge. 

While the drum membrane is seldom restored in 
cases of extensive jxirforation, the internal wall of 
the middle ear may dermatize, and the ear remain 
dry indefinitely. This condition occurs most fre- 
quently in adolescents, and in these cases we usually 
have a history" of recurrent attacks of otorrhea fol- 
lowing severe colds in the head. Here attention not 
only to the ear, but to the upper air-tra('t, the re- 
moval of adenoid vegetations and of enlarged tonsils, 
together with irrigation of the ear, will sometimes 
bring about a complete and permanent cessation of discharge. 

In a case in which there is a small perforation in the posterior portion 



Fio. 446. — Chronic 

Purulent Otitis 
Media (Dench). 
Membrana tympani 
ariherent along inferior 
margin of perforation. 



Fkj. 445. — Chronic 
Purulent Otitis 
Media (Dench). 
Exuberant granula- 
tion tis.suc developing 
within the tympanum. 



Fio 444.— -Chronic 

Purulent Otitis 
Media (Dench). 

Ex ten si ve destruc- 
tion of the membrana 
vibrans. 
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of the membrana vibrans (the cases designated under sixth in the above 
list) a free incision of the drum membrane, so as to secure i)erfect drainage, 
followed by irrigation of the ear and proper attention to the upper air- 
tract, will quite frequently bring about a complete 
cure, with closure of the perforation. 

In all of the other conditions enumerated surgical 
interference will almost always be necessary, in order 
to secure a i)ermanent cessation of discharge. 1 
make this statement after a rather extensive exper- 
ience, and after employing various methods of ten- 
tative treatment. 

While this description of suppurative otitis may 
seem brief, the treatment outlined covers those mea- 
sures whi(*h would ordinarily be applied by the 
general surgeon, and exx)erience has shown that in the other conditions 
operation is almost invariably demanded sooner or later. 

Particular attention is called to cases of intermittent discharge from 
the car, and also to those cases in which the discharge is very slight. Both 
of these conditions are among the most serious with 
which we have to deal, l^atients usually seek relief 
from a profuse aural discharge on account of the 
annoyance wliieh a profuse discharge occasions. If, 
however, this discharge is intermittent, or if it is 
only slight, patients frequently fail to come under 
the obser\\ation of the surgeon until the middle-ear 
suppuration has caused intracranial infection. 

l^irticular attention should be called to those 
cases in which a perforation exists in the posterior 
portion of the membrana tympani. In such cases 
the discharge is usually very slight; so slight, in fact, that it often 
forms a cnist on the upj^er and posterior wall of the canal, and may he 
mistaken for cerumen. Examination will show perforation in the region 
named, with a sinus leading into the upper portion of the tympanic cavity. 

The discharge is always foul-smelling, and a (careful 
examination with the probe will frequently reveal 
exposed bone in the tympanic vault. These cases 
almost invariably demand radical surgical interfer- 
ence, and the same may be said of cases in which 
granulation tissue is present (Fig. 445), and in which 
there is complete destruction of the membrana tym- 
pani, with displacement of the ossicles, as shown in 
Fig. 448. 

A condition invariably demanding surgical inter- 
ference is one in which a perforation is present above 
the short process of the malleus. Through this per- 
foration a probe can be passed into the tympanic vault, and a perforation 
in this situation is always indicative of caries in the tympanic cavity. 

A chronic suppuration within the tympanic cavity frequently leads 
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to the development of a cholesteatoma. A cholesteatoma consists of a 
conglomeration of epithelial cells superimposed upon one another so as 
to form a firm, compact mass, containing, in addition to the epithelial 
cells, a certain amount of cholesterin. When dry, this foreign body causes 
but few symptoms. Owing to recurrent attacks of congestion of the 
tympanic cavity, however, this epithelial deposit becomes moistened 
from time to time, increases in size, and causes symptoms due to pressure. 
In the first place, by its increase in size it obstructs drainage from the 
upper portion of the tympanic cavity; secondly, it may cause severe pain; 
and, third, by continual additions to this mass, gradual destruction of 
the walls of the tympanic vault and mastoid antrum may occur. In ex- 
treme cases these cholestcatomata may be as large as a pigeon’s egg, and 
may have caused destru(;tion of all of the bony walls of the mastoid pro- 
cess and of the tympanic vault. In one case of cholesteatoma which 
came under my observation the outer wall of the mjistoid was reduced 
to a thin shell ; the internal wall was wanting over the floor of the middle 
cranial fossa, and posteriorly, over a portion of the cerebellar fossa, 
while the external wall of the tympanic vault and the posterior wall of the 
external auditor\^ canal had been reduml to a very thin shell of bone. 

The subject of the surgi(*al treatment of intratympanic^ caries is a 
large one. Dead bone in the tympanic cavity offers a constant menace 
to life on account of the danger of intracranial infection. A middle-ear 
suppuration, therefore, should never be allowed to continue, and if it 
cannot be checked by the milder measures, detailed in the preceding 
pages, operative interference becomes imperative. The choice of the 
procedure must naturally vary in different cases. The simpler operation 
of ossiculectomy, that is, the removal of the ossicles through the external 
auditory meatus, with curetment of the tympanic vault through the 
canal, will not be considered in this article. Such procedures, if they 
are indicated, fall to the special surgeon. Although formerly an earnest 
advocate of this operation at present I believe its utility is restricted to 
a very small proportion of cases. I have kept under observation for 
many years cases previously operated on. A certain proportion of them 
remain well. In many instances, however, it has been necessary later 
to subjecit the patients to the radical operation, and this ojxiration, 1 feel 
convinced at the present time, with our improved technic, is the one 
operation which should be performed in cases of chronic middle-ear 
suppuration. The description of this operation will be found under 
Radical Operation for Chronic Middle-Kar Suppuration. (See p. 8»12.) 

Regarding the complications of chronic middle-ear suppuration, the 
intracranial complications will \ye described in a separate portion devoted 
to this subject. Among the unclassified se(][uelie which may (complicate 
a chronic middle-car suppuration may l)e mentioned partial or com- 
plete facial paralysis, due to involvement of the facial nerve as it runs 
through the aqueductus Fallopii or through the mastoid process, and 
also chronic; inflammation of the external auditory meatus, causing, in 
some cases, almost complete stenosis of the external auditory canal. 
If either of these conditions is present, surgical interferen(;e must be under- 



822 


SURGERY OP THE EAR. 


taken, and the radical operation, which will be described later, constitutes 
the best method for relieving them. 

Diseases of the Mastoid Process —Acute inflammation of the 
mastoid usually follows either an acute or a chronic inflammation 
of the middle ear. While primary mastoiditis may o(*cur, the condition 
is so uncommon as to deserve mention only as a pathologic curiosity. A 
primary involvement of the mastoid may occur rarely idiopathically, 
but more commonly as the result of a syphilitic or tuber(;ulous infection. 
In tuberculous mastoiditis the middle ear is almost always involved. 
Quite a large proportion of the cases of mastoiditis follow acute inflam- 
mation of the middle ear, although if an acute inflammation of the middle 
ear is seen early and treated promptly, mastoid involvement can usually 
be prevented. In nearly a thousand operative cases of acute and chronic 
suppuration of the mastoid process which have come under my obser- 
vation, 1 can recall only a very few cases in whi(;h mastoiditis occurred, 
when the acute middle-ear condition had been treated within twenty- 
four hours of its inception. 

Among the other causes of mastoiditis we should mention, as idio- 
pathic factors, acute inflammation of the external auditory meatus. 
While it is very rare for an inflammation of the external auditory canal 
to secondarily involve the mastoid process, this condition does occur, 
and should be borne in mind. 

Symptoms , — The symptoms of acute inflammation of the mastoid vary 
exceedingly. In a typical case, following acute otitis media, or in those 
ciises in which acute mastoiditis is grafted upon a previous chronic; middle- 
ear suppuration, the first symptom is usually pain, referred to the region 
of the ear and to the mastoid process. In cases complicating acute otitis 
media the pain in the mastoid usually comes on several days after the 
inception of the acute otitis, and, if the case has been treated according 
to the rules already laid down, generally after the ac*ute pain in the car 
has temporarily subsided. A typical history following acute otitis media 
would be somewhat as follows: The middle-ear inflammation would be 
characterized by its regular symptoms of pain in the ear, with some 
increase in temperature. This would be relieved by incision of the drum 
membrane, ancl a profuse discharge from the middle ear would follow. 
In the course of a few days this discharge would become scanty, and the 
patient, who had been free from pain since the incision of the drum 
membrane, would begin to complain of severe pain in the ear and also 
in the mastoid process. Occasionally this discomfort does not amount 
to severe pain, and may simply keep the patient awake at night, the patient 
complaining of no particular pain, but simply saying that he cannot sleep. 
Coincident with this pain there may or may not be an elevation of tem- 
perature. I have seen a number of cases in which careful temperature 
observ^ations have been kept in which the pain has been severe, and 
other cases in which, without severe pain, there has been sleeplessness, 
and yet careful observations have failed to reveal any rise in temperature. 

Another symptom of importance is that referable to the aural dis- 
charge. The discharge from the ear usually diminishes in quantity as 
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the mastoid symptoms begin to declare themselves. In other words, 
there is deficient drainage from the middle ear, and consequent involve- 
ment of the mastoid process. As before stated, the temperature may or 
may not be elevated. I wish to emphasize this point particularly, because 
in some severe cases we have no elevation of temperature. This usually 
applies to acute mastoiditis in adults. In children, there is usually some 
elevation of temjxirature in these cases. While a diminution of the dis- 
charge is usually characteristic of involvement of the mastoid process, 
there are certain cases in which the discharge is increased in quantity. 
In them the symptoms are less acute. The patient does not complain of 
pain, as a iiile, but the acute inflammation of the middle ear simply fails 
to clear up under the usual local treatment, and the discharge from the 
ear, instead of diminishing in quantity, becomes more and more profuse. 
This condition is not infrequently found in children. The persistence 
of the profuse purulent discharge from the external auditory meatus for 
a number of weeks following an attack of acute otitis should always make 
the surgeon suspicious of an inflammation of the mastoid process. In 
other words, the middle ear is a cavity of comparatively small size, and 
while an a(;ute inflammation of the middle ear may cause a profuse otorrhea 
for a number of days, or even for one or two weeks, if the disease is limited 
to the middle ear this discharge should certainly diminish at the end of 
two weeks. If, on the other hand, the discharge still remains profuse, 
even although the patient complains of no severe pain, the continuation 
of the profuse discharge should be looked upon with suspicion. This is 
particularly true in the case of children. 

Quite recently much Inis been written as to the value of a differential 
blood count in determining the advisability of operation in these cases. 
While I do not wish to underrate the value of a careful blood examination 
in all cases, I can only say that in my own experience — and these exam- 
inations have been invariably nnule in my cases — a differential blood count 
has been of very little value in the matter of determining the necessity of 
ojieration. In a certain small proportion of cases a high polymorpho- 
nuclear percentage, as compared with the total leukocytosis, lias been 
found. In a very large number of cases, however, this lelative increase 
in polymorphonuclear cells has not appeared, and in some cases in which 
there has been almost complete destruction of the mastoid process by 
suppuration, the percentage of the polymorphonuclear cells has not risen 
above the normal standard, and in no instance in doubtful cases has it 
reached 80 per cent. While I believe, then, that the blood (!Ount is of 
some value in determining the presence of suppuration in the mastoid, 

I do not believe that it (?an be relied upon in the majority of cases. 

When we come to consider the special signs indicative of mastoid 
involvement, a careful examination will ordinarily enable the surgeon 
to determine, with absolute accuracy, whether or not the mastoid is 
involved, and by this I mean whether operative interference is nectary. 
First among the signs upon examination should be enumerated local 
tenderness. Tenderness on palpation over the mastoid process is an 
almost certain sign of mastoid involvement if there has been involvement 
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of the middle ear for any considerable time. Mastoid tenderness may be 
present either over the antrum, over the tip of the mastoid, or just behind 
and above the mastoid tip, near the point of entrance of the mastoid 
emissary vein. Mastoid tenderness is elicited by firm pressure with the 
index-finger or thumb over the mastoid, care being taken in this manipu- 
lation not to move the auricle. If pressure is made upon the bone only, 
and no motion is communicated to the auricle, mastoid tenderness is a 
very significant sign. To avoid communicating any motion to the auricle, 
the palpating finger or thumb should be pressed upon the mastoid just 
behind the line of auricular attachment and firm pressure be made back- 
ward and inward. In this manner the pressure is brought directly upon 
the mastoid itself, while no motion is communicated to the auricle or fibro- 
cartilaginous canal. If any pressure is used forward along the line of 
auricular attachment, movement is communicated to the auricle and 
fibrocartilaginous canal, an error in diagnosis may arise. A furuncle 
on the posterior wall of the external auditory meatus, or, in fact, anywhere 
in the external auditory meatus, will cause tenderness on pressure over the 
mastoid if, at the same time, the auricle is crowded forward so as to com- 
municate this motion to the meatus. Care must be exercised, therefore, in 
palpating the mastoid process , to see that the mastoid alone is palpated , and 
that the canal and the auricle are not moved . Tenderness over the mastoid 
tip is usually less significant than tenderness over the mastoid antrum. 
Although the mastoid antrum is much more intimately related to the middle 
ear than are the cells at the mastoid tip, it is a common clinical experi- 
ence to find tip tenderness early in numerous cases of acute middle-ear 
inflammation. This tip tenderness usually disappears in the course of 
a few days and, occurring early in a case of acute otitis, is of no special 
significance. On the other hand, tenderness over the mastoid antrum, 
either at the beginning of the attack or coming on a few days after an 
attack of otitis, is an exceedingly significant symptom, as is also tender- 
ness over the antrum following a preceding tip tenderness. Tenderness 
behind and above the mastoid tip is significant, but should not be mis- 
taken for the tenderness occurring in occipital neuralgia. Under normal 
conditions a tender point is found behind and above the mastoid tip, 
corresponding to the point of emergence of the occipitalis major nerve, 
and this should never be mistaken for tip tenderness. A comparison 
of the tenderness upon the two sides, if one side alone is involved, will 
be sufficient to prevent an error in diagnosis from this cause. 

The next most constant sign of mastoid involvement is the evidence 
presented on speculum examination. In speaking of the anatomy of 
the middle ear, attention was called to the fact that the upper wall of the 
external meatus, close to the drum membrane, constitutes the floor of the 
aditus ad antrum. Consequently, when an inflammatory process ex- 
tends from the middle ear to the mastoid, one of the earliest signs which 
we have is a sinking of the upper and posterior wall of the external audi- 
tory meatus, close to the drum membrane. This narrowing of the ver- 
tical diameter of the deep canal is probably the most significant sign of 
mastoiditis. On speculum examination the upper and posterior wall of 
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the external auditory meatus sinks downward and forward so that the 
vertical diameter of the canal is diminished and the fundus in its vertical 
dimension is narrowed; in other words, the fundus appears less broad 
from above downward than normally. The line of demarcation between 
the drum membrane and the external auditory meatus also fades away, 
so that the postero-superior wall of the canal seems to pass, without any 
line of demarcation, into the drum membrane, and the fundus of the canal 
appears conical rather than circular. 

The two sij^ns, then, of local tenderness and sinking of the upper and 
posterior wall of the canal, arc the signs to he relied upon in determining 
mastoid involvement. 

I have spoken of those cases complicating acute otitis. The signs 
and symptoms of mastoid involvement, following an acute exacerbation 
in a (hronic suppurative otitis media, arc exactly the same as those com- 
plicating an acute middle-ear inflammation. I have purposely said 
nothing about redness behind the ear, or the presence of a post-aural 
fluctuating tumor. In cases seen early, the surgeon never waits until 
there is edema over the mastoid, or until there is a subi^criosteal abscess, 
before making liis diagnosis. It should be rerncmberetl that post-aural 
edema is rather more significant of inflammation of the external auditory 
meatus — that is, of a furuncle on the posterior wall of the external auditory 
canal — than it is of a mastoiditis. The rules laid down regarding the proper 
palpation of the mastoid will enable the observ^cr to make a differential 
diagnosis. In cases seen late, and in which rupture through the mastoid 
cortex has oc(;urred, a fluctuating post-aural swelling may be found. 
In early infancy involvement of the mastoid may be so rapid and so in- 
sidious as to cause extensive mastoid involvement, with the presence of 
a post-aural fluctuating tumor as the first symptom of the disease. If 
the mastoid is involved and the inflammatory products are evacuated 
spontaneously, nipture through the bony cortex may take place in one 
of four situations: First, through the mastoid cortex, over the region of 
the antrum; second, through the mastoid tip into the digjistric fossa, 
beneath the sternomastoid muscle; third, through the anterior surface 
of the mastoid, causing tumefaction of the posterior wall of the external 
auditory canal; and, fourth, at the root of the zygoma. These points 
of rupture are mentioned in their order of frequency. 

Treatment — The treatment of acute mastoiditis is always operative. 
The condition can only be relieved by the evacuation of the inflammatory 
products. Whether this evacuation is secured through the external au- 
ditory meatus by a free incision of the drum membrane, or whether it is 
secured by operation upon the mastoid itself, will depend upon the 
severity of the symptoms. In cases of acute middle-ear inflammation, 
followed by spontaneous rupture of the drum membrane and insufficient 
drainage, if these cases are seen with beginning mastoid tenderness, the 
surgeon may attempt to secure drainage by a free incision through the drum 
membrane. This incision should freely drain the tympanic vault, and 
should be extended outward on to the supero-posterior wall of the canal, 
as described under the treatment of acute purulent otitis media. In 
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cases in which incision of the drum membrane has been performed early, 
and symptoms of mastoid involvement supervene aft,er free incision of the 
drum membrane, I do not believe it is wise to attempt to abort the disease 
by a second incision through the membrana tympani. Ordinarily, a 
second incision of the drum membrane simply serves to relieve the symp- 
toms for a few days, and on opening the mastoid we find suppuration within 
the bone so far advanced as to prove the utter futility of the milder 
efforts to relieve the condition. 

Regarding other tentative measures, such as local blood-letting, and 
the application of the ice-coil, a rather extensive experience has convinced 
me that both these methods are absolutely worthless. Formerly, in acute 
mastoiditis, it was customary to apply cold continuously to the mastoid, 
either by means of the Leiter coil or by means of the i(*e-bag, for a period 
of at least thirty-six hours, in order to abort the inflammatory process. 
After a vcr}'^ careful use of this method 1 can freely say that 1 have never 
seen the least benefit result from it. Cold simply masks the mastoid 
symptoms, and while relieving the signs of superficial inflammation, 
allows the process to extend more and more deeply into the bone. For 
this reason, therefore, 1 am opposed to the lo(*al application of cold. It 
goes without saying that internal medication for the relief of the pain 
is absolutely dangerous. It simply serx^es to mask the symptoms. 

It is difficult to decide when to ojierate upon any given (*ase. I have 
seen cases of acute otitis which developed mastoid symptoms demanding 
ojxjration within forty-eight hours after the acute otitis began. In any 
case if the pain is severe and unrelieved by free drainage after incision of 
the drum membrane, if mastoid tenderness persists in spite of such free 
drainage, especially if there is any elevation of temperature, an immediate 
operation should be perfonned. Added to these symptoms there is the 
sinking* of the upper and posterior wall of the bony canal close to the 
membrana tympani. If cither tenderness or the physical sign of sinking 
of the upper and posterior canal wall should be absent, and yet the pain 
in the ear be severe, with an elevation of temperature, I should inclined 
to operate early in any given case. Ordinarily mastoid involvement 
does not produce symptoms demanding operation before the fourth or fifth 
day after middle-ear involvement, granted that drainage through the 
external auditory canal has been established early. In cases in which 
free drainage through the canal is present after incision, a certain amount 
of mastoid tenderness may be disreganled for one or two days after the 
begi"^-ning of the primary attack, unless constitutional symptoms are 
present which seem to demand early operation. Cases in which spontane- 
ous rupture of the drum membrane has occurred, and which present 
mastoid symptoms, will ordinarily demand operation much earlier 
than those cases presenting the same symptoms when free drainage has 
been secured by incision. 

Mastoid Operation. — A few points in regard to the anatomy of 
the mastoid may not be out of place in this connection. Ilernembering 
that the mastoid antrum is the one pneumatic space which is always con- 
stant, and which really forms a part of the middle ear, and also that 
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drainage of the middle ear through a posterior opening is the result aimed 
at in all mastoid operations, it is evident that the mastoid antrum is the 
one pneumatic space which must be reached by operation. 

The mastoid antrum is best located by drawing two tangent lines — 
one liorizontal line tangent to the superior wall of the bony meatus, and 
the other a vertical line, tangent to the posterior wall of the bony meatus. 
The point of intersection of these two lines forms the apex of a triangle. 
The base of this triangle is formed by the cun ilincar outline of the bony 
meatus inclosed between these two tangent lines. This triangle marks 
the aditus ad antrum, that is, the narrow passage joining the mastoid 
antrum and the tympanic cavity. In order to drain the middle ear, 
then, through a posterior opening, the deepest part of the oirening in the 
bone must lie within this triangle. 

In perfonning the mastoid oireration we must remember the relation 
certain intracranial structures tear to the mastoid and middle ear. The 
roof of the mastoid antrum and tympanum form the floor of the middle 
cranial fossa. While ordinarily the’.tegmcn tympani et antri is con- 
siderably higher than the superior wall of the external auditory canal, 
occasionally the middle cranial fossa is exceedingly low and encroaches 
upon the superior wall of the meatus, so that a horizontal plane passing 
through the roof of antrum and tympanum would actually enter the 
middle crani.al fossa. This occasional low position of the middle cranial 
fossa must always be borne in mind in operating upon the mastoid. 

It will also be remembered that the lateral sinus passes through the 
mastoid process. Under normal conditions the sigmoid portion of the lateral 
sinus is situated at a sufficient distance behind the posterior wall of the 
external auditory meatus to permit of a free exploration of the mastoid 
and free drainage of the tympanic cavity through the mastoid, without 
exposure of the sinus. Ordinarily, the descending portion of the sigmoid 
sinus lies at a distance of about half an inch behind the posterior margin 
of the bony meatus. Sometimes it is removed even further backward 
than this. Occasionally, however, the sinus proje(*ts well forward, and 
in two instances I have seen the sinus in actual contact with the posterior 
wall of the external auditory canal, while in many subjects I have seen 
it separated from the posterior wall of the canal by a very short distance, 
for instance, from an eighth to a quarter of an inch. It can be seen, 
therefore, that in operating upon the mastoid the legion of safety lies 
within the small triangle already mentioned. The higher the operator 
goes above the superior wall of the meatus, the more is he in danger of 
encroaching upon the middle cranial fossa. The farther he goes tehind 
the posterior margin of the bony meatus, the more danger there is of en- 
croaching upon the lateral sinus. 

Bearing these points in mind, the mastoid operation is performed 
as follows: 

The field of operation is thoroughly sterilized by shaving the head for 
a distance of three inches from the center of the meatus in every direction. 
The parts are scrubbed in the ordinary way and a sterile dressing applied. 
It is not necessary to enter into details regarding the preparation. The 
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incision should begin about a quarter of an inch below the tip of the 
mastoid process, should pass upward over the tip of the process, and 
then follow the line of auricular attachment, the incision being located 
about a quarter of an inch behind this line. The incision should termin- 
ate at the superior attachment of the auricle. The incision should be 
carried through the integument and periosteum, down to the bone. 
Clamps should be applied to all bleeding points. By means of a perios- 
teum elevator, the anterior flap, including the auricle, should be crowded 
forward, so as to expose the upper and posterior margins of the bony 
meatus. Posteriorly, the periosteum should also be elevated so as to 
expose completely the surface of the mastoid process. Retractors should 
then be inserted, widely separating the flaps. The next step is to clear 
the tip of the mastoid from the insertion of the sternomastoid muscle. 
This is best done by blunt scissors curved on the flat, the aponeurotic 
insertion of the muscle being divided close to the bone, until the finger 
can be passed completely beneath the tip of the mastoid . The next step 
should be to remove the entire mastoid cortex. This is best done by a 
large gouge. The bone is removed, preferably, in the long axis of the 
mastoid process, the gouge being carried from above downward, begin- 
ning at the level of the superior wall of the canal, and being carried down 
to the tip, the first groove being quite close to the posterior wall of the 
canal, and the cortex teing removed by successive furrows of the chisel 
posterior to this, until its entire cellular structure is exposed. This 
procedure enables the operator to map out his future steps. The next 
point is to deepen the wound in the bone in the region of the triangle of 
election, that is, to enter the mastoid antrum. This is best done by means 
of gouges of varying size, always remembering that the larger the instru- 
ment which can be used, the greater the safety to the patient. In some 
cases, after removing the mastoid cortex, so much disintegration of the 
mastoid cells will be found that the free use of the curet will enable the 
operator to break down all the pneumatic structure of the mastoid and 
to easily enter the mastoid antrum. In cases operated on early, however, 
— and all cases should be operated upon early, — and also in certain cases 
in which the mastoid cells are poorly developed, the operator will have 
no guide to the mastoid antrum except the anatomic landmarks, namely, 
the small triangle already mentioned. It is therefore advisable to con- 
stantly bear in mind that the deepest part of the opening in the bone 
should always lie within this triangle, the opening in the bone being 
successively deepened by means of gouges and curets until the mastoid 
antrum is entered. The operator knows that the mastoid antrum has been 
entered from the fact that a probe introduced into the bony opening 
passes at first upwanl, and then downward, forward, and inward until 
it enters the free cavity of the tympanic vault. Having located the 
mastoid antrum, attention is next turned to the remaining mastoid cells. 
These are broken down by means of the curet, care being exercised not to 
penetrate the internal table or to plunge the instrument through necrotic 
dura into either the lateral sinus or the brain substance. As the collular 
structure is broken down, the operator should gradually be able to map 
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out the course of the groove of the lateral sinus. This runs in a general 
direction, upward and backward from the tip of the mastoid, to a point 
about the level of the superior wall of the external auditory meatus, where 
it bends sharply backward, forming the knee of the sinus, the remaining 
portion of the sinus running horizontally backward to the torcular. Par- 
ticular attention should be paid to those cells at the tip of the mastoid. In 
every acute case all tip cells must be removed. The tip of the mastoid is 
best removed with rongeur forceps, one blade of the forceps being inserted 
beneath the tip of the mastoid, while the other blade enters the cavity 
of the mastoid already excavated, the tip being cut off by closing the 
forceps. The tip cells should be removed until the digastric muscle is 
brought plainly into view. In other words, all those cells overlying the 
digastric should be taken away. In cases of extensive mastoid develop- 
ment it is necessary to obliterate the entire pneumatic structure of the 
mastoid. Cells will be found extending backward toward the occiput; 
in many cases they may also be found above the temporal ridge and 
may extend forward into the zygoma or into the squamous plate beneath 
the zygoma. It is imperative that all these pneumatic spaces be oblit- 
erated and that all overhanging edges be taken away by means of the 
rongeur forceps, so as to leave a comparatively flat surface of bone in 
every direction. It is particularly important to investigate the zygo- 
matic cells, as frequently a focus of suppuration may be located in them 
and unless eradicated, it will cause a recurrence of the trouble. 

In completing the work upon the bone it is advisable to remove a con- 
siderable portion of the posterior canal wall. This allows the anterior 
flap to sink backward into the mastoid cavity and greatly hastens the 
process of healing by favoring the early obliteration of the bony cavity. 

Where the cellular structure is very well developed posteriorly, it is 
sometimes necessary to supplement the original curvilinear incision by an 
incision extending from the center of this, backward at right angles, 
for a distan(.*e of a half to three-quarters of an inch. This permits the 
elevation of two small flaps posteriorly and gives wider access to the 
mastoid cortex. In fully 90 per cent, of the cases operated upon, however, 
this second incision is absolutely unnecessary. 

The appearance of the wound after complete obliteration of the pneu- 
matic structure of the mastoid is well shown in Fig. 450. 

After the cellular structure of the mastoid has been obliterated, two 
methods of dealing with the wound are open to the operator: The cavity 
may be packed with gauze throughout and treated as an open wound, 
which is the most conservative method of treatment, or the entire wound 
may be sutured and the cavity allowed to fill with blood, in the hope of 
obtaining healing by means of organization of the contained blood-clot. 

Much has been written within the last few years in regard to this blood- 
clot method of healing.* The weight of evidence presented seems to show 
that most operators fail in their attempts to completely close the wound 
and secure complete organization of the blood-clot. This termination 
we should ordinarily expect, as it seems almost impossible that a septic 
cavity can be rendered so thoroughly aseptic by operation as to permit 
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of complete closure of the wound and the subsequent organization of a 
contained clot. I have tried this method in numerous cases, and in 
but one single instance has the result been satisfa(;tory. I have, 
therefore, practically discarded this method. Between this method ami 
the old procedure of packing the wound there is a middle stage which 
yields good results in a certain proportion of cases. Instead of introducing 
a tight packing into the mastoid cavity and permitting the wound to 

heal entirely by granu- 
lation, a strip of iodo- 
form gauze may be 
introduced into the 
mastoid antnmi, a few 
folds being allowed to 
fill the spa(‘e left by the 
obliterated pneumati c 
cells, and the wound 
closed by interrupted 
sutures throughout one- 
half or three-quarters of 
its entire extent, de- 
pending upon the size 
of the bony cavity and 
the amount of pus found 
at the time of operation. 
When this method is 
employed, the dressing 
should be changed on 
the second day after 
operation, the stitches 
removed, and the gauze 
packing taken out. In 
very mild cases, after 
the removal of the 
packing, practically no 
secretion will be found 
in the cavity. Succes- 
sive lighter and lighter 
daily packings of the 
wound, as the cavity 
contracts, will bring 
about a complete cure. This partial closure, with drainage, is applicable 
to a certain number of cases. The extent to which the wound should be 
sutured must depend upon the extent to which the mastoid was infected. 
Given very little infection, with a small mastoid, and the wound may be 
closed throughout a large portion of its extent. But given an extensive 
suppurative process within the mastoid, and the wound must be treated 
more as an open wound. 

In cases in which the open method is followed, the first dressing may 
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The entire piienmatic structure of the mastoid has been 
broken clown. The tip of the mastoid has been removed, 
expositifi: the posterior belly of the <ligastric tnu.sole. The 
sigmoid groove Icxlging the lateral sinus is well shown. The 
zygomatic cells have also been cibliterated and a portion of 
the postericjr wall of the bony meatus has been taken away. 
The deepest portion of the bony cavity leads directly to the 
aditus ad antrum. (Author’s dissection.) 
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be left undisturbed from two to four days, if the patient has no pain and 
the temperature remains normal. An elevation of temperature of more 
than a degree and a half always demands a change of dressing. After 
the primary dressing it is my usual practice to dress these cases daily or 
every second day. I have secured complete healing of a mastoid wound 
in ten days after operation. Such a result, however, is extremely rare, 
and the time before the wound has completely granulated has usually 
been from four to eight weeks. If the mastoid cells are very extensively 
developed, the period of convalescence may be longer. 

Certain accidents may occur during the mastoid operation to which 
attention must be called. These are: firet, injury of the lateral sinus; 
second, injury of the meninges; third, injury of the facial ner\^e. The 
lateral sinus is frequently exposed during the mastoid operation, but the 
exposure of this vessel is no menace to the life of the patient. If, however, 
the sinus is accidentally opened, there is some risk to life. First, on 
account of the possible aspiration of air into the right side of the heart 
through the opening in the sinus; second, severe hemorrhage — although 
this, in competent hands, need never constitute a serious diffi(?ulty; and, 
third, possible infection of the sinus, with the development of a septic 
clot, \vhich may extend into the internal jugular vein. Because tlie sinus 
may be accidentally wounded by even the most skilful operator, the 
technic of operation previously described is recommended, namely, 
first, the early decortication of the entiie mastoid, and, second, entnince 
of the mastoid antrum at an early stage of the operation. If these steps 
are carried out, the sinus will almost never be wounded early in the oper- 
ation; in other words, most of the pus will have been evacuated from the 
mastoid prior to the accident, and the dangers of infection will be \ erv 
much lessened. If the sinus is wounded, the oix^rator simply places liis 
finger over the opening and controls the hemorrhage. One extremity 
of a strip of iodoform gauze, about half an inch wide, is folded several 
times upon itself so as to make a small, firm compress or pad. This is 
grasiX3d in the thumb forceps and is carried beneath the finger of the 
operator. Finn pressure with this pad of gauze will absolutely control the 
hemorrhage. It is surprising how small a compress is necessary to control 
even what seems to be a severe hemorrhage from the sinus. This bit of 
gauze is held in position with the thumb forceps, in the hands of an 
assistant, while the operator proceeds to complete the operation. 

If the lateral sinus has been wounded care should be taken in the 
dressing of the mastoid wound, to pack off, first, the mastoid antrum 
and the cells by one gauze packing, to pack off the sinus area by a second 
gauze packing, and then to introduce what may be tenned a ^^separation'^ 
packing between these two, so as to prevent possible infection of the sinus 
from the suppurating cells. Of course, if the sinus has been wounded, 
it will be impracticable to completely close the posterior wound by suture. 

It is important to have the sinus wound in such a position that it can 
be easily seen at the first and subsequent dressings. In cases where the 
sinus has been wounded, the first dressing is not changed until the fourth 
or fifth day, unless a rise in temperature renders a change of dressing 
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imperative. At this time the careful removal of the pledget of gauze 
covering the sinus is scarcely ever followed by any hemorrhage, although 
I have seen the vessel bleed as late as the sixth or seventh day after oper- 
ation. In no instance where this plan of treatment has been carefully 
followed out have I ever seen infection of the sinus follow an accidental 
wound of the vessel. 

Perforation of the dura in the middle cranial fossa, or, occasionally, 
in the cerebellar fossa, is a rare accident. It may occur from the in- 
judicious use of the gouge or curet. In one instance of this kind which 
came under my observation a small rent was made in the dura in removing 
a spicule of bone. This case made a prompt recoveiy, an isolation pack- 
ing being employed over the region of the dural wound, in exactly the 
same manner as is used when the lateral sinus is opened. Careful technic 
will ordinarily prevent any serious result from either of these two acci- 
dents. 

Injury of the facial nerve is exceedingly rare during a mastoid oper- 
ation. I have seen this nerve injured once in over five hundred cases of 
which I have records. If it is remembered that the aqueductus Fallopii 
forms the floor of the aditus ad antrum, and if, in curetting the aditus, 
the curet is always turned either upward, forward, or backward, but 
never downward, the nerve cannot be injured. 

A few words may be added in regard to the operation in very young 
children. In young infants it must be remembered that the mastoid 
antrum is the sole mastoid cell developed. Also that, owing to the absence 
of the bony canal, the mastoid antrum lies at a considerably lower level 
than the line of superior auricular attachment. It should be remembered, 
in operating upon young infants, that it is imperative to expose the tym- 
panic ring, in every instance, before attempting to enter the mastoid cortex, 
and that the cortex should be entered just behind the posterior tympanic 
spine. Most operators, in operating upon infants, open the bone at too 
high a level, and in this way may enter the middle (Tanial fossa. It should 
also be borne in mind, in operating upon young infants, that ossification 
has not yet taken place along the sutural lines, and that if firm pressure 
is made with the knife, either in making the primary incision, or with the 
periosteum elevator in lifting the periosteum, the cranial cavity may be 
entered at one of the sutural lines. Too firm pressure must not, therefore, 
be made upon the knife, nor must the periosteum be elevated with undue 
violence. 

Another point of practical importance is that in doing a secondary 
mastoid operation upon cases previously operated upon the incision 
should always lie behind the previous cicatrix, and should always be made 
upon firm, healthy bone. If this rule is not followed, and the lateral 
sinus or dura has been exposed in the previous operation, the operator 
may at the first incision wound either the sinus or the dura, and be greatly 
handicapped in the further conduct of his operation. 

The Radical Operation for Chronic Middle-ear Suppuration. — 
This operation is applicable to all cases of chronic suppuration of 
the middle ear. It has for its object the conversion of the tympanic 



RADICAL OPERATION. 


833 


cavity, mastoid cells, and the external auditory canal into one large 
cavity, easy access to which can be obtained through the external auditory 
meatus, which is enlarged by the operative procedure. In the course 
of repair this operative cavity is completely dermatized. This prevents 
recurrent attacks of suppuration, and also guards against all danger of 
intracranial infection. 

In addition to its employment for the relief of chronic suppuration, 
this operation also is employed successfully for the relief of cases of ac- 
quired atresia of the external auditory canal, due to a previous suppu- 
rative process. It is in these cases of acquired atresia that operative 
interference may ho followed by good results. The oi^eration is i)er- 
formed as follows: 

The preparation of the patient is the same as for the ordinary mastoid 
operation. The incision begins at a ix)int over the tip of the mastoid 
process and extends upward and backward, following the curvilinear 
line of auricular attachment upward to the superior attachment of the 
auricle. This incision is located somewhat further behind the line of 
auricular attachment tlian in performing the ordinary mastoid operation. 
It is my practice to make this incision about half an incli l)ehind the line 
of attachment of the auricle. The soft parts are divided with a single 
sweep of the knife down to the bone, and the anterior flap, composed 
of soft parts, periosteum, and auricle, is rapidly elevated, the bleeding 
points being caught with pressure forceps in the usual manner. If the 
incision is placed half an inch behind the line of auricular attachment, 
the posterior flap need only be slightly elevated. The anterior flap is 
retracted ’until the upper and posterior margins of the bony meatus are 
clearly exposed. Then with the narrow periosteum elevator the fibro- 
cartilaginous canal is separated from the bony meatus along the superior, 
posterior, and inferior walls, the dissection l^eing carried carefully inward, 
as close to the dnim membrane as possible, care being exercised not to 
rupture the fibrocartilaginous tube until this dissection has been carried 
close to the dniin membrane. Next, with a full-sized gouge the cortex 
of the mastoid is rapidly removed from the posterior wall of the meatus 
backward for a considerable distance. In other words, the meatus is 
gradually enlarged behind by the removal of successive lamina? of bone and, 
at the same time, the wound lx?hind gradually deepened in the region of 
the meatus. The mastoid antrum is then entered with a smaller gouge, 
the point of entrance being the suprameatal triangle — the one described 
as the region of election in speaking of the mastoid operation. After 
the antrum has been entered the operator then proceeds to break down 
the remainder of the posterior wall of the external auditory canal, and 
also the outer wall of the tympanic vault, that is, the inner extremity 
of the superior wall of the external auditoiy meatus. This procedure 
is best performed either under direct illumination by means of the fore- 
head headlight or under illumination with the head-mirror. The re- 
moval of the external wall of the tympanic vault, that is, the inner ex- 
tremity of the superior wall of the bony canal, and the removal of the 
postero-superior wall of the meatus, is, perhaps, one of the most difficult 
VOL. IV — 53 
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parts of the operation. If the posterior wall is removed at too low a 
level, there is danger of injuring the horizontal semicircular canal and the 
aqueductus Fallopii, lodging the facial nerve. If in the removal of the 
inner extremity of the meatus the gouge is directed upward and inwani 
at too sharp an angle, there is danger of passing completely through the 
roof of the tympanum and of entering the middle cranial fossa. It is 
therefore better, in every case, to enter the mastoid antrum, as first de- 
scribed, and then to break down the outer wall of the tympanic vault with 
the gouge until the tympanic vault and antrum communicate freely. 
Next, all overhanging bony edges may 1x5 removed by means of the curet. 
The horizontal semicircular canal will then be seen forming the floor of the 
aditus ad antrum. It should be remembered that the facial nerve lies just 
below the curved prominence of the horizontal semicircular canal. The 
malleus and incus, or what remains of them, will next be seen in the t 3 mi- 
panic vault. These should be removed either by means of the curet or by the 
forceps. The hemorrhage during the operation, while never severe, may be 
sufficiently profuse to obscure the deeper portion of the wound, and render 
the operation tedious. The operation is greatly facilitated if the cavity 
is packed from time to time with strips of gauze saturated in a 1 ; 1000 
adrenalin chlorid solution. Such a firm packing, left in position for a 
few moments, will completely exsanguinate the walls of the cavity, and 
will permit of a thorough and complete inspection of the entire field. 
The bony cavity should then be carefully explored by means of the probe 
and all softened areas should be removeil by the curet. Having brought 
into view the prominence of the horizontal semicircular canal, the oj^erator 
then proceeds to remove what remains of the posterior wall of the bony 
canal, as close to the floor of the external auditory meatus ixs possible, 
it being borne in mind that the facial nerve lies in the aqueductus Fallopii, 
just below the horizontal semicircular canal, and then passes backward, 
downwani, and slightly outwanl to its exit at the stylomastoid foramen. 
It therefore hugs the posterior wall of the canal closely for the lower two- 
thirds of its vertical diameter, at its inner extremity. It is accordingly 
safe to remove the posterior wall of the canal to the level of the floor of 
the meatus for the outer two-thirds of its extent. From this level a spur 
should be left, gradually sloping upward to join the prominence of the 
horizontal semicircular canal. In removing the posterior wall of the 
meatus it should be remembered that this wall projects anteriorly for a 
varying distance in different subjects, covering what is known as the “ pos- 
terior tympanic space.'" In a chronic suppurative otitis this space is very 
frequently the site cither of granulation tissue or of a cholesteatomatous 
deposit. The posterior tympanic space should, therefore, be obliterated, 
either by the cautious use of the gouge or by means of the curet. As 
the facial nerve is separated from the posterior tympanic space only by a 
very thin layer of bone, great care must be exercised in using either the 
gouge or curet in this region. We are certain that this projecting portion 
of the jposterior wall of the canal has been completely removed when a bent 
probe, passed into the tympanum and over the internal wall of the middle 
ear, can be drawn outward along the posterior wall of the meatus without 
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catching upon any obstruction. We are also cognizant of the fact that 
the posterior tympanic space has been obliterated by the free view which 
we obtain of the stai^es, if this still remains, or of the oval window, in case 
the stapes has been destroyed. The lower portion of the tympanic cavity 
also demands attention. The floor of the middle ear lies at a slightly 
lower level than the floor of the external auditory meatus, and in order to 
cause a complete dermatization of the newly formed cavity, the hypo- 
tympanic space must be completely obliterated. This is accomplished 
by the cautious use of the curet at the inner extremity of the meatus, 
the floor of the canal being gradually cut away to the level of the floor of 
the tympanic cavity. Care is necessary in this manipulation, as the dome 
of the jugular bulb may be exceedingly high, and may encroach upon 
the floor of the hypotympanic space or even upon the floor of the canal. 
In one instance 1 wounded the dome of the bulb in obliterating the hypo- 
tympanic space. On the anterior wall of the tympanic cavity it is nec- 
essary to remember the orifice of the Eustachian tube. In order to ob- 
tain a successful result in the radical operation, the tympanic orifice of 
the tube must be thoroughly curetted, so that this orifi(X5 may be com- 
pletely obliterated during the process of repair and all communication 
with the nasopharynx cut off. This is best done by curetting the mouth 
of the tube with a small curet, the cutting-edge of the instrument being 
directed anteriorly and superiorly. If the curet is directed either back- 
w^ard or downward, there is danger of wounding the internal carotid 
artery. 

It is necessary, in order to obtain a successful result, that all infectious 
areas should be removed from the middle ear and mastoid. In some 
cases the suppurative process will be limited to the tympanic vault, the 
mastoid antrum, and those cells lying in immediate relation to the middle 
ear and antrum. In other cases, however, we find that all of the cells of 
the mastoid are involved. In these cases it is necessary, in addition to 
the exenteration of the tympano-mastoid cavity, already described, to 
obliterate the entire pneumatic structure of the mastoid as w^ell, removing 
the cells at the tip and as far backward as the cellular stru(rture extends, 
in order to thoroughly remove every trace of disease. In the majority 
of cases in which the radical operation is performed the disease is limited 
to the region of the mastoid antrum, ami the tip cells are not involved. 
In quite a large proportion of cjises, however, the entire mastoid is dis- 
eased, and complete ablation of the mastoid, with the obliteration of 
all its cellular structure, must be j)erformed if a complete cure is to be 
hoped for. The operator should not hesitate, in performing the radical 
operation, to expose the lateral sinus, if the cells over this seem diseased, 
and the same may be said of the dura in the middle cranial fossa. In 
fact, many operators remove the roof of the tympanum and mastoid 
antrum in every case of chronic suppuration, as a routine procedure. 

In a certain number of cases the suppurative process is not limited 
to the middle ear, but extends into the labyrinth. Sometimes the symp- 
toms of labyrinthine involvement are sufficiently pronounced to enable 
the surgeon to make a proper diagnosis prior to the operation. As 
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already mentioned in the earlier pages, in considering chronic suppuration 
of the middle ear, vertigo may be a prominent symptom. In eveiy case 
in which vertiginous symptoms are pronounced the surgeon should, at 
the time of operation, search most carefully for a perforation of the hori- 
zontal semicircular canal or for any evidences of suppuration of the laby- 
rinth, as evidenced by a disc^harge of pus either from any one of the 
semicircular canals or from the oval window. Granulations about the 
oval window are exceedingly significant of possible labyrinthine suppu- 
ration. These should be carefully removed by means of the curet, and if 
the oval window is found open, and especially if pus can be seen to flow 
from it, it will be ne(;essary to thoroughly drain the labyrinth, in order to 
secure a successful result. Tlic same remark applies if a fistulous opening 
is found in the horizontal semicircular canal. The extent of the operative 
procedure upon the labyrinth depends upon the extent of involvement. 
If only a small area of one of the semicircular canals is found to be carious, 
it will be sufficient to curet away this carious area, open the lumen of the 
canal for a sufficient distance to secure free drainage, and to pack off this 
infected area with a strip of iodoform gauze. Naturally, with caries in 
this region, primarj^ grafting of the cavity would be out of the question. 
If a semicircular canal contains considerable pus, or if pus is seen flowing 
froni the oval window, it is wise to destroy the labyrinth with fair com- 
pleteness, in order to secure free drainage. If there is involvement of a 
semicircular canal and the vestibule as well, the outer wall of the canal 
should be thoroughly curetted away, so as to freely open its lumen. 
Sufficient bone should be removed to admit of a probe y)eing carried 
through the canal into the vestibule. It is then wise to enlarge the oval 
window in a direction downward and forward, so as to thoroughly drain the 
entire labyrinth. If the opening of the oval window is enlarged upward, 
the integrity of the facial nerve will be in danger, consequently any en- 
largement of the oval window must be in a direction downward and 
forward. In other words, the prominence which forms the outer wall 
of the first turn of the cochlea must be taken away. Sufficient bone must 
be removed in every instance to completely drain the infected area. If 
care is taken not to remove the inferior wall of the horizontal semicircular 
canal, while at the same time the oval window is not enlarged upward, 
complete drainage of the labyrinth may be secured without interfering 
with the facial nerve. In any case in which labyrinthine drainage is re- 
quired, primary grafting cannot be employed in concluding the radical 
operation. It is necessary that all suppuration in this region should 
be thoroughly cured before the cavity can be covered with skin grafts. 

The next step is the enlargement of the external auditory meatus by 
a plastic operation, so that all parts resulting from the operation may be • 
thoroughly accessible through the external auditory meatus. 

Several methods are in vogue for forming this flap. Some operators 
prefer to split the external auditory meatus by a median longitudinal 
incision, from its inner extremity well out to the middle of the concha, and 
then to make one incision upward and another downward through the 
entire thickness of the concha at right angles to this incision. On dis- 
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secting out the cartilage two flaps are formed — one which is stitched 
upward upon itself, and the other downward, thus increasing the caliber 
of the meatus. At the same time the reflected cutaneous edges will, on 
replacement of the auricle, and the apposition of the margins of the pos- 
terior incision, form a cutaneous lining for a portion of the radical cavity. 
This method is known as the Pansc method.'’ 

Another method is to make one incision along the supero-posterior 
aspect of the meatus, extending this incision well out into the concha, 
and a similar incision along the postero-inferior aspect. This gives a 
quadrilateral flap from which the cartilage may be dissected, and allows 
of the displacement 
of a tongue-shaped 
flap of integument 
inward, partially 
lining the bony 
cavity. This is 
^^Korner 's method . ' ’ 
llie flap which I 
have employed 
in all of my op- 
erations is a 
modification of the 
flap advocated by 
Mr. Charles A. llal- 
lance, of Jiondon, 
and consists in 
splitting the fibro- 
cartilaginous mea- 
tus along its infe- 
rior aspect as far as 
the meatus. The 
knife is then car- 
ried upward and 
backward, cutting a 
tongue -shaped flap 
from the conc^ha. 

The extent of the 
flap cut from the concha depends upo’n the size of the radical cavity 
formed, and also upon the degree of infection found in the individual (?ase. 
If the radical cavity is veiy large, a very large flap must be cut from the 
concha. If the cavity is small, and the infection has not been severe, a 
smaller flap will do. The incision in the concha is carried upward as far 
as the anterior crus of the antihelix. All cartilage is dissected out from this 
flap, preferably by elevating the integument in the concha and dissecting 
the cartilage out with the auricle in its normal position. Exceptionally, 
this dissection is best made by retracting the tongue-shaped flap into the 
posterior opening and removing the cartilage through the opening. In 
all cases in which the suppurative process has been very extensive con- 



Fio. 451. — The Radical Oimokation fok (.■iiuomc Middi.k kar 

SlJI'FlJRATION. 

The illustration shows the complete exenteration of the tynipan- 
omastoid cavity. The horizontal seinicircula.- canal and fa(;ial sour 
are well shown. Als<i the oval utkI round windows. The concha- 
mcatal flap is also shown stitched in posititiii (Author’s dissection). 
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siderable thickening of the upper portion of the nieatus will be found. 
This thickened fibrous tissue is removed as well as the cartilage. After 
the skin flap has been formed (see Fig. 451) it is reflected upward and back- 
ward, and its raw surface stitched to the corresponding raw surface of the 
anterior flap. In this way a tegumentarv lining for the upper and posterior 
portion of the radical cavity is formed. 

The cicatrization of the cavity left after the radical operation is greatly 
accelerated by lining the cavity completely by a large Thiersch graft 
at the time of the operation. This graft should be of sufficient size to 
cover entirely the tympanum, tympanic vault, mastoid antrum, and 
entire nuistoid cavity exposed at the time of operation. It is much 
better to employ one large single graft than to attempt to apply several 
small grafts to the cavity. Mr. Ballance, in his admirable articles on 
this subject, has advocated grafting as a secondary proc^edure. This, I 
believe, is unnecessary in quite a large proportion of cases, jis the graft 
can, in most instances, be introduced at the time of the operation, and in 
this way, the patient is spared the necessity of a second anesthesia. 

If primary grafting is to be employed, the j^rocedure will be greatly 
facilitated by packing the bony cavity with a strip of gauze moistened 
in a 1 : 1000 adrenalin chlorid solution, leaving the strip in position while 
the grafts are being cut. It has also been my pra(*ti(*e, when oozing from 
the cutaneous flaps has been troublesome, to pa(5k the (jutaneous wound 
in the same manner. By the time the Thiersch grafts are ready — and 
these are taken from the thigh in the usual manner — the entire operative 
field will be found absolutely dry. In inserting the Thiersch grafts the 
method first suggested by Mr. Ballance is the ideal procedure. A large 
graft is placed upon the spatula (Fig. 452, i:) or upon a glass slide, and 
this graft is slid over the entire cavity so as to bridge it, as it were. The 
graft is 'then slightly pressed inward at its center by means of the probe 
until it roughly fills the cavity. A glass pipet is then introduced beneath 
the edge of the graft, and by means of suction the air is exhausted from 
the cavity. The graft is immediately crowded inward by atmospheric 
pressure, so that the entire radical cavity is lined with the graft. In 
using the pipet the instrument is first introduced into the lower and an- 
terior portion of the cavity, directly over the Eustachian tube. When 
the air is exhausted, the graft drops in over the facial ridge, lines the 
entire lower j)ortion of the middle-ear cavity, and closes the opening 
in the Eustachian tube. The pipet is then cautiously withdrawn along 
either the floor or anterior wall of the cavity, and is inserted posteriorly 
above the facial ridge so as to exhaust the air beneath the graft in the 
region of the tympanic vault and antrum. The suction on the pipet is 
kept up as the instrument is withdrawn, in order to remove all air-bubbles. 
If the procedure is skilfully performed, the entire operative cavity will 
be seen to be covered completely by the thin Thiersch graft. In certain 
places an air-bubble will be found separating the graft from the wall of the 
bony cavity.- This air-bubble should be removed by introducing the pipet 
cautiously a second or even a third time, exhausting the air. When the 
graft thoroughly lines the cavity, it is held in position by pledgets of cotton 
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impregnated with aristol or some similar powder. These pledgets are 
packed in lightly until the entire cavity is filled, and the graft is pressed 
gently against the walls of the cavity in every direction. The raw surface 
left by cutting the conchal flap is next grafted. This may be done before 
the posterior wound is sutured, by introducing a Thiersch graft into the 
])osterior wound and wrapping it about the (!ut margin of the concha, 
so that one edge of the graft lies just within the posterior wound and the 
other edge projects from the orifice of the external auditory meatus, 
the graft being wrapped around the cut edge. This is undoubtedly the 
procedure of election. 

In cases in which secondary grafting is to be performed, the technic 
of the operation is exactly the same, only the procedure is carried out 
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Fig. 452. — Ballanck'b Inbtrumkntb for Skin Oraptincj (Dench). 

A, Large razor for cutting grafts; B, pipets for removal of air and blocxi from beneath the 
grafts when in position; C. needle for manipulating graft; D, blunt instrument for pre.MHing graft 
oti bony wall and for packing pledgets into tympanic cavity to hold grafts in position; E, broad 
spatula* upon which graft is spread and from which it is carried into the tympanic cavity. 


fi^om three to ten days after the primary operation. Whether grafting 
is employed either primarily, or whether the oixjrator decides to allow 
the cavity to heal by dermatization from without inward, the posterior 
wound is closed completely in every case of radi(;al of)eration, except in 
those cases in which there has been a considerable exposure of the lateral 
sinus and where the disease in the region of the sinus has l)een so ex- 
tensive as to render it unsafe to completely close the posterior opening. 
In these cases the posterior wound is closed throughout the greater portion 
of its extent, and a small strip of iodoform gauze is introduced over the sinus 
and brought out at the lower angle of the posterior wound. Personally, 
I never do a complete primary grafting of the tympanic cavity in cases in 
which there has been any considerable exposure either of the lateral sinus 
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or of the dura in the middle cranial fossa. I believe that grafting would 
be perfectly safe in the very large proportion of these cases. In a very 
small proportion of cases, however, such a procedure might be followed 
by infection of the intracranial structures, and, therefore, I do not em- 
ploy it as a routine procedure when there has been an extensive exposure 
of sinus or dura. In cases in which there has been veiy extensive de- 
struction of bone in the middle ear, and in which there seems to be some 
doubt as to the possibility of removing every vestige of the disease at 
the time of the primary operation, I am inclined to allow the case to heal 
either by dermatization from without, — that is, to simply pack the ex- 
ternal auditory meatus with iodoform gauze, after suture of the posterior 
wound, and allow the case to proceed without further interference, — or 
I employ a secondary grafting about ten days after the primary operation. 
In employing a secondary graft, we have an opportunity of again in- 
specting the cavity under anesthesia, and if any trace of disease has been 
left, of eradicating this prior to the application of the graft. In applying 
the secondary graft it is only necessary to gently curet the fresh granu- 
lations which have formed in the middle ear during the period that has 
elapsed since the primary operation, check the hemorrhage by the use 
of either hydrogen peroxid or adrenalin chlorid, and then apply the graft 
in the manner already described. Although in every case the posterior 
wound is sutured at the time of the primary operation, this posterior 
incision is easily broken down, even ten days after the operation, by 
simple traction on the auricle and the use of a blunt disse(*tor along the 
line of incision. After the secondary' graft has been introduced the line 
of incision is again sutured, the dressing being exactly the same as that 
employed after the primary grafting. In cases of extensive exposure, 
either of the dura in the middle cranial fossa or over the lateral sinus, 
as before stated, primary grafting is not employed. In these cases the 
dural area is isolated by a strip of iodoform gauze packing and a second 
strip of iodoform gauze isolates the remainder of the operative cavity. 
Iteth of these strips are brought out at the external auditory meatus 
and the posterior wound is sutured. In these cases I have found it ad- 
visable to apply a graft through the external auditory meatus at the 
time of the primary operation after suture of the posterior wound. This 
graft is introduced so as to clover completely the margin of the concha, 
cut in the formation of the flap, and also that portion of the floor of the 
meatus incised during this procedure. This graft is easily slid into position 
and is held in place by a packing of sterile gauze. A similar meatal 
graft may be employed in. cases in which primary grafting is used, in- 
stead of inserting the meatal graft posteriorly, if the operator prefers. 
It is of great importance to employ a meatal graft in every case, as in this 
way the formation of granulations about the margin of the enlarged 
meatus is avoided, and the patient is spared much pain during the pro- 
cess of healing. 

Regarding the results of the radical operation, I can say that in a 
series of over two hundred and fifty cases complete cure has resulted 
in over 85 per cent. 
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Regarding the function of the organ, the hearing has been made 
worse in less than 2 per cent, of the cases. It has been much improved 
in quite a large proportion, and in the balance the hearing has remained 
the same as before the operation. 

Intracranial Complications of Middle-ear Suppuration. — The 

intracranial complications of middle-ear suppuration comprise, first, 
general meningitis; second, localized meningitis or epidural abscess; 
third, sinus thrombosis; and, fourth, brain abscess. Under brain ab- 
scess we have to consider, first, cerebral abscess, and second, cerebellar 
abscess. 

In this chapter, at the request of the editor, these intracranial com- 
plications can only be considered most briefly. A more complete con- 
sideration will be found in the chapter on the Surgery of the Head, 
Chapter XXXVI in Vol. III. 

From an otologic standpoint, while any of these intracranial com- 
plications may follow a(*ute otitis media, they are. with the ]>ossible ex- 
ception of epidural abscess and sinus thrombosis, more frequently found 
as a complication of chronic middle-ear suppuration. A few words will 
not be out of place in this chapter relative to each of these conditions. 

General meningitiS| of otitic origin, may of either the suppurative 
or serous variety. The symptoms common to each variety are intense 
heada(*he, elevation of temperature, vomiting, and constipation. The 
occurrence of these symptoms in any case of either acuteor chronic middle- 
ear suppuration should always be regarded with suspicion. The head- 
ache in meningitis is usually general, but if localized, it may be occipital. 
The elevation of temperature, in the suppurative cases, is usually con- 
siderable, the temperature ranging from 103° to 104°. The temperature 
is fairly constant, the daily remissions being generally not over one or 
two degrees. If the meningitis is of the serous variety, the temperature 
elevation is not as great as it is in the purulent variety of the disease. 
Vomiting is also a characteristic symptom. It has well been called by 
some English authors purposeless^' vomiting, that is, vomiting unat- 
tended with nausea, and jjersists in spite of internal medication. (Con- 
stipation is a symptom which is considered important by certain authors, 
notably, Mr. Rallance, of London, but has not been a marked symptom 
in my own cases. 

Associated with the above-mentioned symptoms we usually have pho- 
tophobia, a rapid pulse in the early stages of the disease, followed by a 
slow pulse, as the disease progresses. 

In otitic meningitis the base of the brain is most frequently involved, 
owing to the fact that infection takes place through either the roof of the 
middle ear or the roof of the mastoid, involving the dura at the base of the 
temporo-sphenoidal lobe, or infection may take place along the posterior 
surface of the petrous pyramid, over either the lateral sinus, the aquae- 
ductus vestibuli, or the internal auditory meatus. 

Muscular symptoms, either convulsive or paralytic, may occur in the 
course of a meningitis, and are naturally referable to the base of the brain. 
Rigidity of the neck is quite common in otitic meningitis, especially in 
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children, and may be an early symptom. Contraction of the pupil on the 
affected side, followed by dilatation of the pupil, as the disease ^vances, 
is also met with. Of the ocular paralyses, paralysis of the sixth nerve is 
frequently observed, the patient having internal strabismus upon the 
affected side. Respiratory symptoms occur late in the disease and are an 
evidence of involvement of the fourth ventricle. When this region is 
involved, the respiration becomes Cheyne-Stokes in character. A physi- 
cal sign of great significance, in cases of meningitis, is found in the 
fundus oculi upon ophthalmoscopic examination. In quite a large pro- 
portion of these cases we find, in the early stages, dilatation and tortuosity 
of the veins, and in the later stages true choked disc. This sign usually 
appears upon the side of infection, but may appear upon both sides. In 
both the serous and purulent variety of meningitis the ventricular cavi- 
ties sooner or later participate in the inflammatory process, and fluid ac- 
cumulates within the ventricles of the brain. 

The treatment of this condition is essentially surgical. Valuable in- 
formation can also be obtained in doubtful cases by lumbar puncture. 
Ordinarily, in either the serous or purulent variety, lumbar puncture will 
show increased pressure of the (*erebrospinal fluid. In the serous variety 
the fluid withdrawn is usually clear; in the purulent variety the fluid may 
contain a large number of polymorphonuclear cells and may be turbid. It 
is usually turbid in the later stages of the disease. A bacteriologic in- 
vestigation of the fluid will often reveal the pathogenic organism, although 
this is not invariably tlie case. 

The successful treatment of otitic meningitis is entirely surgical. In 
the very early stages the suppurative focus within the middle ear should 
be eradicated and efforts should be made to prevent the extension of the 
inflammation. Unfortunately, very few cases are seen early enough to 
render this method available, and its employment is practically restricted 
to those cases of acute mastoiditis which, when they first present them- 
selves, show some meningeal symptoms. In addition to removing the 
purulent focus within the mtustoid, early lumbar puncture is undoubtedly 
of great advantage in relieving the intracranial pressure. It should be 
employed in all cases early, and if relief follows, should be repeated when- 
ever the signs of increased intracranial pressure recur. In the more ad- 
vanced (lases an occasional favorable result will be obtained by following 
up the tract of infection from the middle ear to the meninges and freely 
incising the dura. In one case reported by the author* drainage of the 
subdural space over the tympanic roof was followed by recovery. If the 
avenue of infection can be traced from the middle ear to the cranial 
cavity, this tract should be followed up, the dura freely incised, and gauze 
drainage inserted, thus accomplishing the twofold purpose of draining 
the infected area, and also of walling off the infected meninges from the 
subarachnoid space. In the more advanced cases it may be wise to drain 
the subdural space directly, either over the tympanic roof or in the cere- 
bellar fossa, doing a decompressive operation simply for the relief of intra- 
cranial pressure. At such an operation the ventricles may or may not be 
tapped, according to the symptoms, and according to the choice of the 
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operator. I have never had a successful case following draining the 
A entricles, although I have performed this operation several times. In 
conjunction with the decompressive operation, subdural drainage, and 
ventricular drainage, repeated lumbar puncture may also be employed, 
occasionally with success. 

Epidural Abscess. — An epidural abscess is an effort on the part of 
nature to confine a meningeal infection to a localized area, and thus 
prevent general meningitis. An epidural collection of pus may lie either 
above the tympanic roof in the middle cranial fossa, on the posterior sur- 
face of the petrous pyramid in front of the lateral sinus, or it may lie over 
the sinus or even occasionally behind this vessel. Epidural abscess gives 
rise to so few symptoms as to render its recognition prior to operation 
l^ractically impossible. These extradural collections of pus are most 
usually found during the course of an acute mastoid operation. The only 
symptoms which may occur are localized headache — the headache being 
usually confined to the site of the pus collection — and tenderness on per- 
cussion over this particular area. These symptoms may be present or 
may be absent. In addition to these symptoms, w^e usually have a mod- 
erate elevation of temperature, the temperature seldom rising, however, 
above 102°, and frequently not above 101°. As before stated, extradural 
purulent collections are met with accidentally at the time of the complete 
mastoid operation. They are to he suspected, however, in every case of 
mastoid involvement with acute symptoms, in which localized headache 
is present, rather to the exclusion of pain in the ear or pain in the mastoid, 
and if there is a temperature of 101° or 102° in adult cases. As stated in 
discussing mastoiditis, suppuration within the mastoid frequently gives 
rise to no elevation of temperature, and in adults the temperature is seldom 
over 100° or 101 i°. The treatment of epidural abscess is extremely 
simple. It consists in the removal of the inner table of the skull, thor- 
oughly evacuating the abscess. The inner table should be removed over 
the entire involved area, but not beyond this. The line of demarcation is 
indicated by firm adhesions between the dura and the bone, and these 
should not be broken up, but the bone should be removed to the very edge 
of the line of adhesion, so as to freely open the entire abscess cavity. Ex- 
posure of healthy dura beyond the line of adliesion is inadvisable. After 
evacuation of the pus, the abscess cavity is packed with gauze, and the 
wound is dressed in the usual way. 

Sinus Thrombosis. — A septic thrombus in the lateral sinus is a not 
uncommon sequel of neglected middle-ear suppuration. It follows both 
acute and chronic middle-ear suppuration, and is, perhaps, equally com- 
mon in both varieties. When occurring as a complication of chronic 
suppurative otitis, it usually follows an acute exacerbation of this con- 
dition. 

The symj^mns of sinus thrombosis are generally sufficiently character- 
istic to make its recognition possible. The most characteristic sign is a 
sudden and abrupt rise of the temperature to 104°, 105°, or 106°, followed 
in a few hours by a sudden fall in the temperature to 100°, or even to the 
normal standard. This remission or intermission in temperature lasts 
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but a few hours, when the temperature again rises quite abruptly to its 
previous elevation, only to fall again spontaneously to near the normal 
standard. Such abrupt temperature variations in any case of either acute 
or chronic middle-ear suppuration should be looked upon as strongly in- 
dicative of sinus thrombosis. 

Infection of the sinus may take place either through the posterior 
antral wall, at a point between the knee of the sinus and the bulb, or, in 
rare cases, the infection may take place directly through the floor of the 
■tympanic cavity, and the thrombus form first in the jugular bulb itself. 
A formation of a clot in this latter locality seems to be rather more com- 
mon in infants than in adults. If infection takes place directly from the 
middle ear, the symptoms of sinus thrombosis may appear very early in 
the course of a middle-ear inflammation, and without any evidence of 
mastoid involvement. In fact, in a number of these cases in which a 
septic clot has been found in the jugular bulb, and has been successfully 
removed by operation, the mastoid cells at the time of operation were 
found to be absolutely free from disease. 

While the wide excursions in temperatum constitute the most char- 
acteristic sign of sinus thrombosis, certain other symptoms may be present. 
Severe rigors, preceding the temperature elevation, and profuse sweating, 
as the temperature falls, are observed in a certain number of cases. My 
own experience has teen that rigors are the exception rather than the 
rule, although profuse perspiration accompanying a fall in temperature is 
not at all uncommon. One of the chief characteristics of the condition is 
the absence of otlier general symptoms. These patients complain of no 
discomfort, aside from that attendant upon the elevated temperature; 
their mental condition is invariably clear, except when the temperature 
is at its highest point, when they may appear slightly dull, and, in rare 
cases, slightly delirious. The pulse is usually rapid and there is little or no 
headache. The blood count in these cases will usually show an increase 
in the percentage of polymorphonuclear cells, although this is not an in- 
variable rule. Paralytic symptoms do not occur. Choked disc, either in 
the eye corresponding to the affected side, or upon both sides, has been 
observed. The treatment of the condition consists in the thorough re- 
moval of the clot from the lateral sinus. This suffices, in ciuses seen early, 
to effect a complete cure. In cases in which the bulb is involved it is 
necessary to excise the internal jugular from a point low down in the neck 
to a point close to the base of the skull, in addition to the removal of the 
clot from the sinus, in order to prevent further systemic infection. In 
some cases it is necessary to lay bare the entire jugular bulb in addition to 
excising the internal jugular vein. This operation was first elaborated by 
Grunert.^ In connection with the excision of the internal jugular, it 
should be said that in case the clot extends well down into the jugular, 
the vein must be excised from a point below that to which the clot ex- 
tends. Grunert® has reported a case in which a ligature was placed 
around the jugular just above the innominate vein. I have also ligated 
the vein at this point. 

Brain Abscess. — Abscess of the brain substance complicating puru- 
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lent otitis media may occur either in the cerebrum or cerebellum. Ac- 
cording to my own statistics of cases operated upon, the cases of cerebral 
abscess outnumber those of cerebellar abscess in the proportion of three to 
one. Mr. Ballance,® of London, states that cerebellar abscess is more 
frequent than cerebral abscess when the brain suppuration is secondary 
to otitis media. It should be stated that Mr. Ballance's statistics are 
based upon a large number of autopsies, while my own statistics are based 
upon cases operated upon. The discrepancy between these two reports 
shows how frequently an abscess of the cerebellum may be present without 
any clinical manifestations whatever, and may be discovered only after 
death. 

The symptoms of brain abscess may be divided into two classes: first, 
those indicative of a suppurative lesion, and, second, localizing symptoms, 
according to the location of the abscess. The symptoms depencl upon the 
presence of ])us in the brain, irrespective of its location, and may be so 
slight as to be completely overlooked. This stage constitutes the initial 
stage of cerebral abscess. The characteristics are a moderate elevation 
in temixirature of 101° or 102°, or sometimes less than this, together with 
headache and a feeling of general malaise or prostration. In cases of 
otitic origin these may be the only symptoms of abscess within the brain 
substance in the early stages. As the condition advances the patient 
usually becomes dull and drow’sy. The above symptoms may occur in 
the early stage of a brain abscess, no matter where the brain abscess is 
located. The pulse in these Ciises often offers a valuable diagnostic sign 
in that, in spite of moderate temperature elevation, the frequency of the 
pulse-rate is usually reduc^ed. One of the most valuable indications of 
a brain abs(;ess is obtained by a differential blood count. The i)er- 
centage of polymorphonuclear cells is generally above the normal standard. 
In one of the cases which came under my observation this constituted 
practically the only differential sign between brain abscess and embolism 
of one of the cerebral arteries. 

Another important diagnostic sign is the presence of clioked disc. 
While this sign may be present in all of the intracranial complications of 
middle-ear suppuration, and simply indicates increfused intracranial 
pressure, its presence in any obscure case, in which the characteristic 
symptoms of meningitis and sinus thrombosis are wanting, would be a 
fairly certain indication of a purulent focus within the brain substance. 

Out of one hundred and two cases of cerebellar aliscess of which I 
have records,^ optic neuritis was present in thirty-four, it was absent 
in thirty-seven, and its presence or absence was not stated in thirty-one. 
Of one hundred and one cases of cerebral abscess, optic neuritis w^as 
present in thirty-two cases, absent in twenty-one cases, and in the 
remainder the condition of the fundus oculi is not stated. 

The above symptoms are, in a general way, characteristic of the early 
stage of brain abscess. Some cases progress rapidly after the initial stage 
to a fatal termination or present symptoms sufficiently pronounced to 
render the diagnosis easy. In other cases, however, we have a subsidence 
of all the general symptoms. The fever and headache disappear, the 
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patient’s mental condition becomes more nearly normal, and it would 
seem that he w'as improving. This stage may be called the “latent” 
stage of a brain abscess. There is one symptom, however, which is rather 
characteristic of suppuration within the brain even during this latent 
stage, and that is, in spite of the apparently improved condition of the 
patient, progressive emaciation occurs. This, I think, is one of the most 
important symptoms of a chronic brain abscess — ^the gradual loss of flesh, 
together with a gradual loss of strength. This latent stage of brain ab- 
scess is followed later by a third stage, which ordinarily proves rapidly 
fatal. The temperature rises suddenly, the patient becomes either de- 
lirious or comatose, the pulse at first tecomes slow, but afterward be- 
comes exceedingly rapid, and the patient dies in coma. 

The above constitute, briefly, the general symptoms manifested in 
cerebral suppuration. When we come to the localizing symptoms, these 
will depend upon the situation of the abs(«ss. In brain abscess of otitic 
origin, located in the temporo-sphenoidal lobe, localizing symptoms may 
be entirely wanting, provided the abscess is situated upon the right side. 
The right temjwro-sphenoidal lobe may, as Mr. Ballanco has stated, be 
called the “silent” lobe of the brain, as extensive purulent collections in 
this region may give rise to absolutely no symptoms. When the abscess 
is located in the left tempom-sphenoidal lobe, however, we usually have 
characteristic localizing symptoms. In other words, the patient generally 
suffers from some form of aphasia, either word-blindness or word-deafness. 
This aphasia may be either auditory or motor. The patient may either 
not be able to understand words spoken to him, or he may not be able to 
name objects or to write the names of objects. The latter two conditions 
are known as aphemia and agraphia. All of the.se symptoms point to a 
lesion of the superior convolution of the temporal lobe. True motor 
aphasia is situated usually in the posterior extremity of the inferior frontal 
convolution or in the i.sland of Reil. Abnormalities in the sense of taste 
and smell are frequently spoken of as characteristic of lesions of the 
left temporo-sphenoidal lobe at its anterior extremity. These symptoms 
have not been present in the cases which 1 have seen. The presence of 
motor paralysis in a tempon)-sphenoidal abscess of otitic origin, aside 
from the disturbances of the speech center, already referred to, are rare, 
if we exclude the ocular paralyses. Paralysis of the abducens nerve, on the 
side corresiK)nding to the lesion, may occur in a temporo-sphenoidal 
abscess, as has been observed by the author. Other ocular symptoms are 
rare. If the abscess is situated in the occipital lobe, — and disease of 
otitic origin may be located here, — homonymous hemianopsia may occur. 
This would locate the abscess in the visual area, in the occipital lobe. 

The localizing symptoms of an abscess of the cerebellum are exceed- 
ingly vague. As before stated, many of these abscesses are found only 
on post-mortem examination, having given rise to no characteristic 
symptoms during Ufe. With a left-sided middle-ear suppuration, general 
evidences of a collection of pus within the brain, and no localizing symp- 
toms, the inference would be that the suppuration lay below the tentorium. 
The characteristic localizing symptoms of a cerebellar abscess are head- 
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ache, vomiting, and sometimes incoordination of both the upper and 
lower extremities on the affected side. The sensorium is usually dull, due 
undoubtedly to increased intracranial pressure. Out of one hundred 
cases carefully analyzed by myself, these were the most prominent 
symptoms. Not infrequently nystagmus is present. The pupils are 
usually unequal, the pupil on the affected side being contracted in the 
early stages of the disease, but dilated later. The temi)erature in these 
cases is frequently subnormal, although in the acute stage the temperature 
is elevated. The pulse is generally slow. The staggering gait of these 
patients is also characteristic. This depends upon the incoordination of 
the muscles of locomotion. They usually tend to fall to the side of the 
lesion, although they may fall to the opix^site side. 

The surgical treatment in these cases depends for its success upon the 
recognition of the avenue of infection. If during a mastoid or radical 
operation an area of carious bone leads us directly to a necrotic or dis- 
colored dural area, then, in the presence of cerebral symptoms, an in- 
cision through this infected area with the knife, and the evacuation of the 
brain abscess, will, in many cases, be followed by a cure. This applies 
equally to abscesses located in the middle cranial fossa, and to those 
situated below the tentorium. In the presence of cerebral symptoms, in 
a case of middle-ear suppuration, the surgeon should always examine with 
the utmost care those regions through which infection usually takes place, 
namely, the roof of the tympanum and mastoid antrum, in order to dis- 
cover evidences of infection in the middle cranial fossa, and the posterior 
wall of the mastoid overlying the lateral sinus, in order to discover evi- 
dences of infection below the tentorium. Infection below the tentorium 
may also frequently occur from labyrinth suppuration, in which case it 
usually travels either along the internal auclitory meatus or along the 
aqimiuctus vestibuli, causing infection of the cerebellum on the jx)sterior 
surface of the petrous pyramid. In exploring, therefore, for abscesses of 
the cerebellum, the anterior surface of the cerebellar lobe should be first 
exposed by the removal of bone in front of the lateral sinus, extending 
this opening downward and inward as far as the internal auditory meatus, 
if necessary. If the path of infection is found, as evidenced by necrotic 
or discolored dura, incision in this area by means of a long, narrow knife 
may evacuate the purulent collection. Unfortunately, in many cases of 
intracranial suppuration, due to purulent otitis, the most careful examina- 
tion fails to reveal the avenue of infection, and the operator must explore 
the brain substance, either above or below the tentorium, according to the 
symptoms present, in the hope of finding the abscess. In such exploratory 
operations, when apparently the disease is located in the middle cranial 
fossa, the most convenient region for exploration is the region just above 
the zygoma. A large flap, with its convexity upward, is turned down, 
and that portion of the temporo-sphenoidal lobe lying immediately above 
the external auditor}^ meatus is exposed. This opening above the squama 
may be made to communicate with the mastoid operative cavity 
previously formed by the removal of the intervening bone, if this seems 
wise. It has been my custom, in these cases, to explore immediately the 
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temporo-sphenoidal lobe after the reflection of a dural flap, and in four 
out of ten cases of temporo-sphenoidal abscess treated in this way re- 
covery followed. I am inclined to believe, however, that I shall follow 
the suggestion made by Mr. Ballance {loc. cit.) in regard to firat incising 
the dura, and then packing the exposed area of the brain with iodoform 
gauze, and temporarily replacing the flap for from twelve to twenty-four 
hours. In this way the pressure within the brain is relieved, while at the 
same time the subdural space will be completely shut off by adhesions. 
The brain substance can then Ixj incised after this interval, and upon the 
evacuation of the absiess, this cavity may be drained either by means 
of gauze drainage, the cigarette drain, or by means of tubes without much 
danger of infection of the meninges. Meningitis has been the cause of 
death in most of the fatal cases of cerebral .abscess evacuated. If the direct 
path of infection can be found, and the abscess be opened along this path, 
such a danger does not exist, and this certainly c'onstitutes the ideal method 
of dealing with these absceases in either the cerebrum or ceretellum. 

In cases of exploratory operations upon the cerelxsllum, the anterior 
surface of the cerebellum should be exposed in the manner alre.ady men- 
tioned in speaking of cerebellar abscess. If the avenue of infection is not 
found, it is then wise to explore a large area of cerebellum behind the sinus 
by displacing a large semicircular flap downwani and removing the over- 
lying bone from the lateral sinus anteriorly to the median line posteriorly. 
A dural flap should then he turned down, the subdural space packed 
off, and a subsequent exploratory incision of the cerebellum performed in 
from twelve to twenty-four hours after the primary operation. 1 believe 
that exploratory operations carried out in this way will probably be more 
successful than if the brain substance is incised at the time of the primary 
operation! 

Out of one hundred and two cases of cerebellar absc*ess of which I 
have records,^ it is interesting to note that thirty-three cases were 
cured by operation. Forty-five cases were opened behind the lateral 
sinus. Of these, twenty-five were cured and twenty died. Eleven cases 
were opened in front of the lateral sinus; and of these, four were cured and 
seven died. In forty-six cases the method of operation is not stated. 
Of this number, there were four cures and forty-two deaths. 
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CHAPTER LXV. 


SURGERY OF THE EYE. 

By G. E. ue Schwkinitz, M.D., 

PHILADELPHIA. 

ANATOMIC CONSIDERATIONS. 

The Orbit. — Each orbit consists of a somewhat cone-shaped cavity 
(cavity of the orbit) within a bony framework (walls of the orbit). Into 
this framework the frontal, sphenoid, ethmoid, superior maxillary, malar, 
lachrymal, and palate bones enter. If the frontal sinus is large, it lies 
just above the anterior half of the roof of the orbit, which is formed by 
the orbital plate of the frontal; hence a tumor or empyema of this region 
may readily encroach upon the orbit and cause displacement of the eye- 
ball, double vision, etc. 

The bony partition between the orbit and the cranial cavity is very 
thin and is readily penetrated by a foreign body, with resulting brain 
injury. The inner wall of the orbit, joined to the roof nearly at a right 
angle, passes in a moderate curve into the floor, and is made up of the 
orbital plate of the ethmoid, the nasal process of the superior maxillary, 
the lachrymal bone, and the body of the sphenoid. Behind the os planum 
of the ethmoid bone are the ethmoid cells, and more posteriorly the sphe- 
noid cell or sinus. Tumors, empyema, or mucocele of these cells easily 
intrude into the orbital cavity through the thin partition, and infecting 
material from these cells may find its way through the anterior and 
posterior ethmoidal foramina, which arc between the ethmoid and frontal. 
The superior maxilla, the malar bone, and the orbital plate of the palate 
bone form the floor of the orbit, l)eneath the larger portion of which lies 
the antrum of Highmore, from which the orbit may be encroached upon 
by tumors and abscesses. The malar bone, the external angular pnjccss 
of the frontal bone, and the great wing of the sphenoid form the outer 
wall of the orbit. The sphenomaxillary fissure bounds the floor of the 
orbit externally in the posterior two-thirds of its extent and opens into 
the zygomatic fossa. Between the greater and lesser wings of the sphe- 
noid, running upward and outward, is the sphenoidal fissure, and near 
the lower end of this fissure is the apex of the orbit. This fissure opens 
into the middle fossa of the skull and transmits the third, fourth, ophthal- 
mic division of the fifth and the sixth nerves, filaments from the caver- 
nous plexus from the sympathetic, the orbital branch of the middle 
meningeal, a recurrent branch from the lachrymal artery, and the 
ophthalmic vein. This vein develops from the union of the superior 
ophthalmic vein, formed at the inner angle of the orbit by the fusion of 
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vessels coming from the supraorbital and angular vein, and the inferior 
ophthalmic vein, originating from a plexus of small veins in the floor of the 
orbit which communicate with the facial vein, and empties into the cavei - 
nous sinus. Its relation, or, rather, the relation of the superior ophthal- 
mic vein, to the symptomatology of pulsating exophthalmos is most 
important. Just above and internal to the inner end of the sphenoidal 
fissure is the optic foramen, or the orifice of a canal which passes through 
the lesser wing of the sphenoid. Through this canal the optic nerve 
and ophthalmic artery enter the orbit. 

The junction of the upper and the outer wall, at the front of which is 
the suture connecting the fi-ontal with the malar and with the orbital 
plate of the greater wing of the sphenoid, while posteriorly is the sphe- 
noidal fissure before referred to, constitutes the superior external angle 
of the orbit and is to be remembered in relation to Kronlein^s operation 
(p. 907). 

The junction of the upper and inner wall, at which is the suture con- 
necting the frontal bone with the lachrymal bone in front and the orbital 
bone behind, and which contains the anterior and posterior ethmoidal 
foramina, constitutes the superior internal angle. 

The junction of the outer wall and the floor, where may be seen the 
sphenomaxillary fissure, constitutes the inferior external angle. 

Union of the lachrymal and orbital plate of the ethmoid with the 
superior maxillary and palate bones forms the inferior internal angle. 

The orbital margins are formed above l)y the frontal bone, below by 
the malar bone and superior maxilla, externally by the malar bone, and 
internally by the nasal process of the superior maxilla. This base of the 
orbit is open in the skeleton, but in life is closed by the lids and the mem- 
brane which attaches their tarsal plates to the walls of the orbits. 

Periosteum lines the walls of the orbit, firmly attached at the bordei-s, 
but loosely to the bony walls. At the optic foramen it is continuous 
with the dura and with the outer sheath of the optic nerve. The sphe- 
noidal and sphenomaxillary fissures are closed by this membrane, and at the 
sphenomaxillary fissure there is a development of involuntaiy muscular 
fibers. The loose connection of the periosteum to the orbital walls 
renders it possible to extirpate cleanly any morbid growth that may be 
contained within it (page 909). 

Contents of the Cavity of the Orbit. — Tlie orbital cavity is occupied 
by the eyeball and its attached membranes, the lachrymal gland, the 
orbital fat and the orbital muscles, together with the nerves, blood-vessels, 
and lymphatics associated with these structures. Behind the eyeball 
and its membranes, which occupy the anterior wider half of the orbital 
cavity, as well iis in the spaces between the muscles, vessels, and nerves, is 
the orbital fat, a structure which may be the seat of inflammation, abscess, 
tumors, foreign bodies, and emphysema. This orbital fat is separated 
into lobules by partitions or septa from the orbital fascia, which is analo- 
gous to the deep fascia of other locations, and which forms the sheaths 
for the muscles, vessels, and nerves of the orbit. The anterior layer of 
this orbital fascia blends with the periosteum at the orbital margin and 
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the palpebral fascia of the eyelids. Beneath the eyeball it is so strongly 
developed that it has been called the suspenson^ ligament of the eyeball 
and prevents the sagging of this organ after excision of the superior max- 
illa. This anterior lamina is also especially developed where the four 
recti muscles are situated, and there forms the check ligaments, of which 
the external and internal are the stronger. These ligaments probably 
prevent excessive retraction of the belly of the recti muscles after their 
tendons have been divided. 

The posterior two-thirds of the eyeball is inclosed in Tenants cap- 
sule. This membrane, lying beneath the muscle fascia, near the cornea 
fuses with the conjunctiva into a single membrane. Afterward these 
two separate, and the thin transparent tissue of which the capsule is 
formed follows the curve of the sclerotic frem the insertion of the recti 
muscles close to the optic nerve entrance, where it leaves the eyeball 
and can be traced backward over the optic nerve-sheath. The space 
between it and the nerve-sheath is called the supravaginal lymph-spaee, 
and the one between the capsule and the eyeball is known as Tenon's 
space; they communicate with each other and arc lymph-spaces. The oc- 
ular muscles pierce, or, to use the language of Dwight, invaginate Tenon’s 
capsule, which invests their tendons at the points where their own sheaths 
cease. Therefore in tenotomy of the ocular muscles this capsule must' 
be opened before the tendon can be exposed, and after the eyeball is 
enucleated this membrane is the most interior structure which is visible 
and which everywhere bounds the surrounding orbital fat. It is into this 
cavity that an artificial eyeball of glass, paraffin, or gold, is placed in the 
operation of implantation (page 904). The statement, often made, that 
the posterior two-thirds of the eyeball and the capsule of Tenon form a 
ball-and-socket joint, facilitating the rotary and gliding movements of 
the eyeball, as Dwight points out, is inaccurate, because Tenon^s capsule 
is so closely attached to the globe near the cornea that it is impossible 
that one should move while the other remains still. Both move, without 
doubt, in the cushion of fat behind them. 

The muscles of the orbit are seven in number, six of which are 
inserted into the eyeball, and are therefore commonly called the exterior 
ocular muscles. The seventh, or elevator of the upper lid, is inserted 
into the structure from which it takes its name. For the proper per- 
formance of tenotomy or advancement of the ocular muscles (page 890) 
their origin, insertion, and chief actions must be understood. 

1. The external rectus ariscH by two heads, respect iv'ely from the outer margin 
of the optic foramen and the common tendon of the inferior and internal recti, and 
in part from a process of bone on the lower margin of the sphenoid fissure. Its 
tendon is inserted into the sclera 7 mm. from the margin of the cornea. It is sup- 
plied by the sixth or abduc^ns nerve. Its pre-eminent action is abduction — that is, 
it rotates the eye directly outward. 

2. The internal rectus arises from the optic foramen by a tendon common to it 
and the inferior rectus, and passes forward to be inserted by a tendinous expansion 
into the sclerotic coat 5 mm. from the margin of the cornea. It is supplied by one 
of thQ three branches of the inferior division of the third or oculomotor nerve. Its 
pre-eminent action is adduction — that is, it rotates the eye directly inward. 

3. The superior rectus arises from the upper margin of the optic foramen and 
from the fibrous sheath of the optic nerve, and is inserted by a tendinous expansion 
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into the sclerotic coat 8 mm. from the margin of the cornea. It is supplied by the 
superior division of the third or oculomotor nerve. Its pre-eminent action is 
elevation or superduction — that is, it rotates the eye upward. It also adducts it 
and rotates the upper end of the vertical meridian of the cornea inward. 

4. The inferior rectus arises from the optic foramen by a tendon common to 
it and the internal rectus and passes forward to be inserted by a tendinous expansion 
into the sclerotic coat 6 mm. from the margin of the cornea. It is supplied by one 
of the three branches of the inferior division of the third or oculomotor nerve. Its 
pre-eminent action is depression, or subduction — that is, it rotates the eye down- 
ward. It also adducts and rotates the vertical meridian of the cornea outward. 

5. The suj^erior oblique (trochlear) is situated at the upper and inner side of 
the orbit, and arises above the inner margin of the optic foramen. It proceeds to 
the inner angle of the orbit, at which point its rounded tendon passes through a 
fibrocartilaginous pulley occupying a fossa just within the supraorbital margin of 
the frontal bone, «and is then reflected backward, outward, and downward, to be 
inserted about 18 mm. from the edge of the cornea between the superior and external 

recti. It is supplied 
by the fourth or 
trochlear nerve. 
Its pre-eminent ac- 
tion is intorsion — 
that is, it rotates 
the vertical merid- 
ian inward. It also 
depresses the eye 
and abducts it. 

6. The inferior 
oblique is situated 
at the bottom of 
the orbit and arises 
from a depression 
in the orbital plate 
of the superior 
maxillary bone. 
Passing beneath the 
inferior rectus, it is 
directed outward, 
backward, and up- 
ward, and reaches 
its insertion into 
t he sclera by means 
of a thin tendon 
about 19 mm. from 
the corneal margin, 
within the position 
of the external rec- 
tus. It is supplied 
by the largest 
branch of the supe- 
rior division of the third or oculomotor nerve. Its pre-eminent action is extorsion — 
that is, it rotates the vertical meridian outward. It also elevates the eye and ab- 
ducts it. 

The levator palpebrse superioris arises from the under surface of the lesser wing 
of the sphenoid bone above the optic foramen. The muscle passes above the su- 
perior rectus and terminates in a broad, thin tendon or aponeurosis, which is inserted 
into the upper border of the superior tarsus. It is supplied by the third or oculo- 
motor nerve (Fig. 453). 

The lachrymal gland lies in a depression in the orbital plate of the 
frontal bone near the front of the outer part of the roof (see also page 
860). 

The Eyeball. — The eyeball is a spheroid body which occupies the 
anterior part of the orbit. Its anterior posterior diameter is approx- 
imately 25 mm., and this measurement is to be remembered in connection 



Fio. 453. — Ocular Muscles Viewed after Removal of Latera 
Wall of Orbit (Testut). 

a, Eyeball; 6, optic nerve; c, eyelids; d, maxillary sinus; e, 
pterygoid plate; f, foramen rotundum; g, roof of orbit: A, frontal sinus: 

1, supraorbital nerve; k, septum orbitale; 1, levator palpebrse superioris; 

2, 3, superior and inferior recti; 4, 4', portions of the cut external rectus: 
5, internal rectus; 6, inferior oblique; 7, insertion of superior oblique: 
8, annular ligament or tendon of Zinn. 
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with the localization by means of the x-tays of foreign bodies contained 
within its coats. The globe is so situated that a line drawn from the 
upper to the lower orbital margin just touches the cornea, an important 
fact in estimating the degree of protrusion of the eyeball (proptosis, 
exophthalmos) which may occur under various pathologic conditions, 
as well as the degree of sinking in of the eyeball (enophthalmos). The 
back part of the eyeball is between 16 and 18 mm. from the optic fora- 
men, and the entire globe occupies about one-fifth of the orbital cavity. 
When in situ it can best be explored from the outer side, the patient 
being required to look well inward as well as downward and inward and 
upward and inward. Under such circumstances the exploring finger 
can reach to the equator of the eyeball and even a little posterior to it. 
The eyeball can also be explored above and below and to the inner side, 
but the exploration is less satisfactory and the degree of sclera which can 
be exposed less elaborate. 

The eyeball consists of three concentric coats, or tunics, which in- 
close its transparent contents. These tunics are: 

(a) The external fibrous tunic, composed of the sclerotic and of the 
cornea. 

(b) The middle vascular tunicy often known as the uveal tract, which 
includes the choroid, the ciliary body, and the iris, and to which the most 
important vascular supply of the eye is distributed. 

(c) The inner nervous tunic, or retina, which is the terminal expansion 
of the optic nerve, and which contains the specialized neuro-epithelium, 
or percipient elements, which receive the impressions which are there 
transformed into those stimuli which, passing through the optic nerve 
and continuation of the visual pathway in the brain, ultimately reach 
the visual center in the occipital lobe. 

External Tunic. — The maintenance of the form of the eyeball 
depends upon the outer or fibrous tunic, and the normal tension of the 
eye is repiesented by a column of mercury 25 mm. in height. Of the two 
portions of the fibrous external investment, the sclera forms five-sixths 
of it and is a complete investment except where pierced by vessels and 
nerves. The sclera is thickest near the optic nerve, which pierces it 
posteriorly, and is there about 1 mm. in thickness. It is thinnest at a 
point about 7 mm. from the corneal limbus, or beneath the expansion 
of the ocular tendons, but gains slightly in thickness at their insertions, 
being, however, only 0.35 mm. in thickness at the former and 0.6 mm. at 
the latter (Piersol). There is good anatomic reason, therefore, for the 
fact that scleral ruptures as the result of blows from blunt instruments 
are usually found 3 mm. from and concentric with the corneal margin, 
or, in other words, in the region where the sclera is naturally thinner 
than it is far posteriorly (see page 886). 

Anterior to the equator are the tendinous insertions of the four recti 
muscles at distances from the corneal border which have already been 
noted (Fig. 454). In some persons' eyes the exact positions of these 
insertions can be seen through the overlying conjunctiva, episclera, and 
investing capsule. The two oblique muscles are inserted behind the 
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equator at more than double the average distance of the recti insertion? 
(see page 852). 

Directly beneath the sclera lies that portion of the uveal tract com- 
posed of the ciliary body and choroid, and the pigment of the latter struc- 
ture is visible through thin scleras, especially in children, giving them a 
distinctly bluish tinge. The yellow sclerotic of the aged is due to the 
accumulation of adipose tissue. The framework of the sclera is composed 
of interlacing bundles of white fibrous tissue, in w^hich exists a system 
of communicating lymph-spaces containing connective-tissue cells, the 
so-called sclerotic corpuscles. 

In advance of the insertions of the tendons of the ocular muscles is 
the union of the cornea and the sclera, and the junction of these two 
unequally curved surfaces gives rise to the formation of a slight groove, 

known as the scleral sulcus. 
When the intraocular tension 
is greatly increased and the 
convexity of the cornea less- 
ened, this sulcus may be oblit- 
erated. 

A zone of sclera 6 mm. in 
width directly surrounding the 
corneal margin is often spoken 
of as the danger zone of the c ?/c, 
because just beneath it lies the 
ciliary body, and wounds in 
this region are of especial dan- 
ger on account of their inter- 
ference with the function of this 
important structure, as well as 
on account of the frequency 
with which, when improperly 
treated, or when they have 
become infected, they give rise 
to inflammation of the ciliary 
region of the opposite eye in the form of so-called sympathetic ophthal- 
mitis. 

At the anterior end of the sclera in its deeper layers, and passing circu- 
larly around the cornea, is the scleral sinus, or canal of Schlemm, which is a 
venous channel, and just in front of which, at the corneal limbus, the 
sclerotic merges, first through its deeper and finally through its superfi- 
cial layers, into the other portion of the external fibrous tunic, which is 
known as the cornea. The important relation of the canal of Schlemm 
to the filtration of the internal ocular fluids through the anterior chamber, 
which will presently be described, must be kept clearly in mind, as must 
also the anatomy of the structures, superficial and deep, at this juncture, 
ordinarily known as the corneoscleral junction (Fig. 455). 

The cornea constitutes the anterior one-sixth of the external fibrous 
tunic, is thickest at its periphery, where its diameter is 1.1 mm., and 



Fig. 4 . 54 . — The Eyeball in situ with its Muscles 
AFTER Removal of Surrounding Parts of 
Orbital Contents (Testut). 

1, Eyeball; 2, superior rectus; 3, levator pal- 
pebrsp; 4, inferior rectus; 5. internal rectus; 6, 
external rectus: 7, inferior oblique; 8, superior 
oblique; 8', pulley and reflected tendon of same. 
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thinnest at its center, 0.8 mm. It is composed of five layers: An 
external epithelial layer derived from the conjunctiva, beneath which 
is a homogeneous layer known as the anterior elastic membrane. Follow- 
ing this is the true substance of the cornea, succeeded by a posterior limit- 
ing membrane upon which rests the posterior endothelium. The corneal 
substance proper is composed of lamellie of fibmus tissue, in many places 
separated by intervening clefts which constitute the so-called comeal 
spaces, and fmm these pass minute ramifications, the comeal canals, 
that communicate with adjacent spaces. These intercommunicating 
channels represent the lymph system of the cornea. Within the corneal 
spaces are the connective-tissue bodies known jis the comeal corpuscles. 
The cornea, 
therefore, is 
permeated 
thoroughly 
with lymph, 
but contains no 
blood-vessels 
except the rich 
plexus which in- 
vades for about 
1 mm. its peri- 
phery. The 
membrane is 
beautifully 
transparent, 
and constitutes 
one of the two 
chief refractive 
structures of 
the eye. It is 
richly supplied 
with nerves de- 
rived from the 
trigeminus. 

The poste- 
rior elastic lamina, often called the membrane of Dcscemet, which 
both in anatomic arrangement and chemical properties differs from 
the comeal tissue itself, at its periphery develops a number of fibers 
which pass over to the bjise of the iris and form the structure named the 
ligamentum pectinaium iridis. Between these fibeis are certain spaces 
called the spaces of Fontana, and these communicate with the anterior 
or aqueous chamber and with the canal of Schlemm, which has already 
been described. 

Middle Vascular Tunic, Corneoscleral Junction, and Crystalline 
Lens. — Between the posterior surface of the cornea in front and the ciliary 
body, suspensory ligament, and crystalline lens behind, is the first impor- 
tant chamber of the eyeball, usually known as the aqueous chamber^ 



Fxo. 456. — Photomicrograph Showing thk Corneosci.krai. Junc- 
tion (Human). X 30. 
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and which contains a clear watery fluid, the aqueous humor, which is 
‘‘secreted'' and supplied by the ciliary processes and their contained 
glands, and in part by the blood-vessels of the posterior surface of the 
iris. This chamber is divided into two portions by the iris, which, 
attached at its ciliary border, but elsewhere loose and resting lightly 
at its pupillary margin against the capsule of the lens, is perforated by a 
circular aperture near its center, known as the pupil, which establishes a 
communication between the two chambei*s thus formed, the anterior 
being the space described above, and the posterior the space between 
the posterior surface of the iris and the anterior surface of the crystalline 
lens and suspensory ligament. 

The iris is divided into five layei*s, its greater portion, or vascular 
stroma layer, consisting of connective tissue rich in blood-vessels and of 
nerves and muscular tissue. The pupil is surrounded by an annular 
band of fibem, known as the sphincter of the pupil, which is in contact 
with the lens-capsule. Posteriorly a layer of radially placed fibers 
represents the dilator of the pupil. 

Behind the iris is continuous with the ciliary body; in front it joins 
the posterior limiting membrane of the cornea through the pectinate • 
ligament in the manner already described. The ciliary border of the 
iris is at least 3 mm. behind the appamnt rim of the cornea, as one views 
this from the front — a fact to be remembered in operations on the iris 
(see page 878). At its point of attachment it is loosely adherent, and 
may be readily detached during operative interference, or as the result 
of blows. 

Where the tissue of the sclera merges into that of the cornea is the 
corneoscleral junction, and at this region there is a union of the cornea, 
sclera, iris, and ciliary body. The manner in which the iris and cornea 
join thrt)ugh the pectinate ligament hits been described, iis has the circu- 
lar venous channel sui’n)un(ling the limbus of the cornea, known as the 
canal of Schlemm. The intraocular fluid which is concerned with the 
nourishment of the vitreous and the lens and which supplies the aqueous 
chamber is secreted by the epithelium of the ciliary body. The chief 
stream of this fluid pn)cee(ls over the lens and through the pupil into the 
anterior chamber, traverses the latter to reach the angle which is formed 
by the junction of the tissues already described, and there passes through 
the meshes of the pectinate ligament, and by diffusion and filtration is 
taken up by Schlemm's canal. From this canal the greater quantity 
of the fluid passes into the anterior ciliary veins, a small portion of it 
only being absorbed and eliminated by the iris. There is also a limited 
backward flow through the vitreous of this same fluid, and an escape by 
way of the perivascular lymph-channels in the optic nerve. It has 
already been pointed out that the intraocular pressure is equivalent to a 
column of mercury 25 mm. in height, and it remains within its physio- 
logic limits only if nothing disturbs the regulation of the tension. Should 
the pressure in the ocular chambers rise above the physiologic limits, 
glaucoma results (see page 880). 

Directly behind the iris lies the crystalline lens, a biconvex body 
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incased in a hyaline elastic capsule, which is somewhat thicker anteriorly 
than it is posteriorly, and which is held in position by its suspensory 
ligament, which passes from its capsule near the equator all around to 
the surrounding ciliary processes. Against its capsule in front rests the 
iris. Posteriorly the lens occupies a cup in the front of the vitreous, 
and the entire crystalline body is bathed in the aqueous humor. The 
lens is about 9 mm. from side to side and 4 mm. thick. In adult life 
it is composed of a harder central part, known as the nucleus, and a 
surrounding soft matter, which is called the cortex. The suspensory 
ligament of the lens is formed partly of thickened portions of the hyaloid 
membrane and partly of fibers derived from the folds of the ciliary region. 

Between the attac^hed or ciliary border of the iris anteriorly and the 
choroid coat posteriorly is the middle portion of the vascular tunic of the 
eye, known as the ciliary body, which is composed of two important 
portions, the ciliary muscle and the ciliary process. The ciliary muscle 
lies behind the corneoscleral junction, and in cross-section appears as a 
triangular band of muscle fibers which are both meridionally and circu- 
larly placed. The meridional fibers arise from the sclera and are inserted 
into the choroid, while the circular fibers surround the attached margin 
of the iris (see page 855). 

Upon the internal surface of the ciliary body are about seventy irregu- 
lar projections, known as the ciliary processes, to which are attached the 
fibers of the suspensory ligament of the crystalline lens. The ciliary 
body has a rich supply of blood-vessels and nerves, and the (iliary pro- 
cesses are composed of a connective-tissue stroma, pigment, and numer- 
ous blood-vessels. 

The posterior portion of the uveal tract, or middle or vascular coat 
of the eyeball, is the choroid, which is a densely pigmented, highly vascu- 
lar layer whi(;h lies between two non-vascular stria), the former being the 
suprachoroidal membrane, lying directly beneath the sclera, and the 
other the vitreous lamina, which separates it from the retina. "J'he inter- 
vening tissue is composed of numerous smaller and larger blood-vessels, 
elastic fibers, pigment cells, and endothelium. It joins the ciliary body 
in front, which body, indeed, by means of the tensor choroideae, is inserted 
into it. It, like the ciliary body, is largely concerned with the nutrition 
of the eyeball. 

From the surgical standpoint this membrane is important on account 
of the frequency with which various forms of sarcoma and endothelioma 
are developed in it, necessitating enucleation of the eyeball and sometimes 
evisceration of the orbit. 

The Inner Tunic. — The inner nervous tunic of the eye is the retina, 
which morphologically extends from the entrance of the optic nerve to the 
pupillary margin of the iris. That portion which lies between the optic 
nerve entrance and the ciliary body, and which is situated between the 
choroid and the vitreous, is the portion of the membrane which is espe- 
cially related to the function of vision. At the ciliary body the retina 
proper terminates in an irregular line, the ora serrata. The retina proper 
is a highly evolved and complicated structure, which from the histologic 
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standpoint is divided into three layers: (1) The layer of the neun)-epithe- 
lium, composed of two strata, namely, the layer of the rods and cones 
and the external nuclear layer, the former (ronstituting the specialized 
outer portions and the latter the nucleated bodies of the visual cells. 
(2) The layer of the bipolar cells, which by some authorities are looked 
upon as the peripheral visual neurons. (3) The layer of the ganglion 
cells. The long pnxresses, or axons, of these cells pass into the nerve- 
fiber layer of the retina, reaching the papilla or nerve-head, and proceed 
to the optic nerve. They (constitute the only retinal layer which is directly 
continuous wdth the intraocular end of the optic; nerve. 

The entire eyeball is filled with a colorless, jelly-like mass, known as 
the vitreous, in its turn inclosed in a structureless membrane called the 
hyaloid. This membrane, as we have already seen, is in contact in front 
with the posterior capsule of the lens and with its suspensory ligament, 
which, indeed, is in part a development from it. The knowledge of these 
relations is important in cataracct extraction (page 866). It is also in 
contact with the inner surface of the ciliary part of tlie retina, witli the 
retina proper, and wdth the optic papilla. The vitreous, filling approx- 
imately four-fifths of the capacity of the eyeball, holds in place the ret ina, 
and hence after wounds of the eyeball involving mu(^h loss of vitreous, 
retinal detachment is apt to o(‘(*ur. 

The Eyelids and Conjunctiva. — The eyelids are composed of skin, 
subcutaneous tissue, the orbicularis palpebramm inus(;Ie, the palpebral 
ligaments, the orbitotarsal ligament, the tarsal plates, numerous glands, 
notably the Meibomian glands, vessels and nerves, and their under sur- 
faces are lined with conjunctiva. 

The skin of the eyelids is notable for its thinness. It is often some- 
what darker than the surrounding skin, particularly that of the under 
lid. The superficial fascia contains no fat except in its periphery. He- 
neath it is a delicate areolar tissue. The lids are readily swollen and 
infiltrated with blood, and under certain circumstances with air. The 
shape of the lids is largely maintained by the tarsal cartilaqes, a mis- 
nomer in so far as the word cartilage is concerned, inasmuch as these 
structures are stiff plates of dense connective tissue and are entirely free 
from cartilage cells. The breadth of the upper tarsus is 9 mm., of the 
lower 4 mm., and the length of each about 20 mm. The tarsi are thickest 
in their center, thinning cjff at each end, where they join the outer and 
internal palpebral ligaments. 

By a thin aponeurosis the levator palpebrce superioris muscle is in- 
serted into the upper border of the superior taraal cartilage. This mus(;le 
is above the superior rectus, and its upper surface is in relation with the 
frontal nerve and the supraorbital artery. It is innervated by the oculo- 
motor or third nerve. The levator widens into an expansion which 
spans the whole of the orbit from one wall to the other, and which sepa- 
rates the larger or true lachrymal gland from its accessory portion below 
it. This expanded portion of the levator is divided into two layers, and 
the greater portion of it, which is inserted into the upper part of the tarsus, 
contains the involuntary muscle-fibers of Muller, the superior palpebral 
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muscle, the function of which is to draw the skin of the lid to the fold 
above the tarsus when the lids are opened. There are also involuntary 
muscle bundles of much less importance and development in connec- 
tion with the inferior tarnus, which probably is also connected with 
fibers whic?h proceed from the sheath of the inferior rectus; hence the 
drooping of the lower lid which sometimes is apparent after tenotomy 
of this rnus(^le. 

Continuous with the periosteum of the orbit are the orbitotarsal 
fascias, which are fibrous membranes extending from the superior and 
inferior orbital margins to the tarsal cartilages. The septum orbitale 
is a distinct membrane in the upper lid, but much more delicately con- 
structed and less easily demonstrated in the lower lid. It fuses in the 
upper lid with the expansion of the tendon of the levator palpebrae 
superioris muscle. 

The exierruil palpebral ligament, which proceeds from the outer angle 
of the lids to the malar bone, is constructed by a thickening of some of 
the fibers of this membrane. It is a poorly developed tissue. On the 
other hand, the inner jxilpebral lujament is a strong band, which anatomi- 
cally is the direct tendon of the orbicularis muscle, and which is readily 
demonstrated by drawing the lids outward, when it shows as a tense 
band beneath the skin to which it is attached. It proceeds from the 
internal ends of the tarsal ligaments to the superior maxillary bone in 
front of the lachrymal groove, and lies upon a portion of the septum 
orbitale, to which it is tightly attached. 

Between the areolar tissue and the tarsal cartilages lie the fibers of 
the orbicularis jmlpebrariim, cur\dng to be inserted by a tendon formed 
in the manner already described. Its function is to close the eyelid, 
and it is innervated by the facial nerve. 

Of the numerous glands in the eyelids, the most important are the 
Meibomian glands, which are embedded in the tarsus, their ducts termi- 
nating at the margin of the lid, which is lubricated by their secTetion. 
In addition to these, there are a number of other glands, for example, those 
at the free border of the lid, whicli are analogous to the sebaceous and 
sweat-glands of the skin elsewhere; also the modified sweat-glands of 
Moll, and in the neighborhood of the upper convexity of the tarsus 
small acino-tubulous glands (Krause’s glands) which discharge their 
contents into the upper retrotarsal fold and are analogous to the lachrymal 
glands in structure. Keference is made to these because they arc the 
starting-point of a number of growtlis which have their habitat in the 
lids and their contained structures. 

The inner surfaces of the eyelids are lined by mucous membrane, 
forming the palpebral conjunctiva. To the tarsal portion of the lids 
this conjunctiva adheres closely, but beyond this point is freely movable, 
and beneath it there is a loose submucous tissue. After covering the 
under surface of the lids, the conjunctiva is continued over the front 
of the eyeball, where it receives the name of the ocular conjunctiva, 
and at the position at which it bends to pass from the lids to the globe 
it receives the name fornix. Passing over the globe, the conjunctiva 
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reaches the corneal border, where it blends with the conjunctival layer 
of the cornea. If it is carefully dissected from its position lining the 
lids and covering the front of the globe, and floated out into a single piece, 
it covers an area approximately the size of the palm of the hand. In 
health it is transparent, and its arteries, poorly developed, are derived 
from the palpebral and lachrymal branches of the ophthalmic, while 
those of the underlying episcleral tissue come from the anterior ciliary 
branches of the ophthalmic. 

It is customary to divide the blood-vessel supply into three systems, 
namely: 

(a) The posterior conjunctival vessels, whose congestion produces a 
bright red velvety color, moving on pressure of the eyelids with the 
shifting of the conjunctiva. 

(b) The anterior ciliary vessels, composed of perforating and non- 
perforating arteries and veins. The former supply the sclerotic, iris, 
and ciliary body and are easily seen in health, entering about 5 mm. 
from the corneal margin, while the non-perforating branches are not 
visible in the normal eye, but under pathologic congestion produce the 
pink zone which surrounds the cornea when the iris and ciliary body are 
inflamed. 

(c) The anterior ciliary vessels and the plexus surrounding the cornea, 
which are brightly inje(;ted when this tissue is inflamed. 

Through the conjunctiva may be seen a scries of vertical yellow 
lines over the tarsus, which rriark the position of the Meibomian glands 
embedded in its substance. The separation between the margins of the 
lid when the eyes look straight forward is about 12 mm., the width 
varying somewhat with the movements of the eyeballs, being greatest 
when they are directed upward. At the union of the eyelids outward 
and inward are the canthi, at which position are the canthal ligaments 
already described. Just within the inner canthus there is a small, red- 
dish prominence, the lachrymal carunclcj and between it and the eyeball 
a fold of conjunctiva known as the plica semilunaris. 

The Lachrymal Apparatus* — ^The lachrymal gland (see also page 
852) is composed of unequal parts, one above and the other beneath the 
tendinous expansion of the levator palpebne. The upper or superior 
lachrymal gland reaches almost to the edge of the orbit. Its outer bor- 
der passes nearly to the expansion of fas(ia from the external rectus, 
while its inner border extends to the outer edge of the superior rectus. 
It may readily be reached by an incision which passes through the eye- 
brow along the outer third of the orbital margin. The smaller division 
of the gland, or inferior lachrymal gland, is situated just behind the outer 
third of the upper fornix of the conjunctiva and extends as far as the 
external canthus. This portion of the lachrymal gland presents just 
above the outer canthus if, the eyeball being directed downward, the 
upper lid is everted and drawn upward and outward, and it may be 
readily reached and excised when it is thus exposed by incising its con- 
junctival covering. 

On the margin of each lid near the inner canthus are two small eleva- 
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tions, the lachrymal papillas, which contain minute apertures which lead 
into the lachri/mal canaliculif which extend from this position to the 
lacjhrymal sac. This sac lies in a depression in the lachrymal bone at 
the inner an^le of the orbit. It is covered in front by the inner canthal 
ligament, but extends slightly above it. This relationship is important 
in the operation of removal of the lachrymal sac (page 923). 

From the lower end of the sac passes the nasal duct, its direction 
being downward and slightly backward and outward. It lies in a bony 
canal whose periosteum forms its outer covering and terminates in the 
inferior meatus of the nose. The sac and nasal duct together constitute 
the lachry mo-nasal canal, which is lined with mucous membrane and 
which is about 24 mm. in length. When the sac is distended, its diameter 
is about 7 mm. and its length 12 mm. Tlic greatest diameter of the nasal 
duct is about 4 mm. 


PREPARATION OF THE PATIENT AND OF THE EYE FOR OPERATION. 

In so far as the preparation of their hands, gowns, operating rooms, 
and surroundings is (ioncerned, ophthalmic surgeons follow the strict 
rules of modern surgery, but inasmuch as the tissues involved in many 
of their operations arc of exceedingly delicate structure, certain modifica- 
tions in technic are necessary. 

Preparation of the Skin of the Region of Operation.— The 

face, surface of the closed lids, eyebrows, brow and scalp, should bo 
thoroughly washed with soap and water, next with alcohol, and finally 
with corrosive sublimate, 1:2000; the conjunctival sac may be freely 
irrigated with a bichlorid solution 1:8000. Subsequently the parts 
should be covered with a compress of lint soaked in the bichlorid solution 
until the time for operation arrives. For an operation which contem- 
plates an incision into the globe of the eye — for example, the extra(!tion 
of (cataract — the tecihnic must be more elaborate. For some days pre- 
vious to the operation the margins of the lids, their surfaces, and the 
eyebrows should be frequently washed with soap and water and the con- 
junctival cul-de-sac irrigated with a saturated solution of boric acid or 
a sublimate solution, 1: 5000. If, in spite of these precautions, bactcrio- 
logic examination demonstrates the presence of pathogenic organisms, 
the operation must be postponed until they have been made to disappear 
by suitable treatment. 

During these days the nasopharynx should be frequently sprayed 
with Dobell’s solution, or with a 1 to 3 solution of peroxid of hydrogen, 
or, following a recommendation of J. A. Lippincott, of Pittsburg, with 
a solution of permanganate of potassium, 1: 5000. It is the custom of 
many surgeons to place upon the eye which is to be subjected to an opera- 
tion a bandage during the night prior to its performance, which holds 
in place a small eye pad, which has been soaked either in a solution of 
boric acid or in a solution, 1 : 5000, of bichlorid of mercury. If on its 
removal any secretion is found upon the lashes or the overlying pad 
the operation is postponed until a perfectly clean pad is obtained. In 
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my experience this is not a useful procedure, as it tends to encourage 
conjunctival hyperemia. 

A better method is that re(*ommended by J. A. White, of Ric^hmond, 
according to which on the night prior to the operation the conjunctival sac 
is filled with vasclin, which has been sterilized by boiling, and to which in 
the proportion of 1 : 3000 bichlorid of mercury is added. This bichlorid- 
vaselin should remain in the conjunctival sac until the following day.* Tf 
there is any discharge from the lachrymal sac, this structure must be 
brought into a healthy condition, and if dacryocystitis is present, the sac 
should be excised (see page 923), or the canaliculi may be ticti by passing a 
thread beneath each one of them, in the manner recommended by the late 
Frank Bullcr. 

To shave the eyebrows and to trim the lashes before an operation for 
catara(?t, or, following the recommendation of Hjort, to epilate the cilia, 
are unnecessary procedures. If blepliaritis is present, the operation 
must be postponed until the condition is cured. Just prior to the opera- 
tion the cilia should be carefully cleansed with a pledget of cotton dipped 
in a 1:5000 bichlorid solution, and the inner canthus and everted lids 
gently mopped with a cotton wad steeped in the same solution. Follow- 
ing this, the ('onjunctiva may be freely and somewhat forcibly irrigated 
with a tepid boric acid or physiologic salt solution, but strong solutions of 
bichlorid are not only unnecessary, but unwise. A pre(*aution sometimes 
taken is to introduce the point of an Anel syringe into each punctum 
and gently irrigate the canalimli, lachrymal sacv, and lachrymal duct, 
with either a 1 : 5000 bichlorid of mercury solution, or a saturated solu- 
tion of boric acid. 

Preparation of Instruments.— All coarse instruments, such as 
hooks, spatulas, forceps, etc., should be sterilized in tlie usual manner in 
a small sterilizer. Delicate iiLstruments, for example, cataract kniv^es, 
even if carefully wrapped in cotton, arc almost certain to be dulled by 
being boiled in water or placed in the usual sterilizing apparatus. Hence, 
Stroschein and others recommend as sufficient that they shall be rul)bed 
with cotton-wool soaked in a mixture of equal parts of alcohol and 
ether, and subsequently washed in a solution of carbolic acid 1 : 20. 
Carbolic acid, although recommended by Haab and other distinguished 
surgeons, has not seemed satisfactory to me, and it is probable that 
the very sharp, delicate blade of a cataract knife can be perfectly 
sterilized by wiping it vigorously with cotton soaked in absolute alcohol. 

A number of investigations, notably those by K. A. de Schweinitz, 
H. O. Reik, and W. J. Watson, indicate that fonnaldehyd is of practical 
value for disinfecting small instruments, and in the Massachusetts Kye 
and Ear Infirmary it is the practice of many of the ophthalmic surgeons 
to utilize this form of sterilization. 

Dressings and Sutures. — ^The preparation of dressings and sutures 

* White's formula is as follows: 

Bichlorid of mercury gr. j 

Sodium chlorid gr. v 

Vaselin gvj 
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does not differ from that which applies to gauze, cotton, and bandages, 
used in ordinary surgical procedures. Either a single or double gauze 
bandage is usually employed, or a modification of Leibreich’s bandage. 
Many ophthalmic surgeons place over an ordinary dressing composed 
of an oval of gauze and sufficient sterilized absorbent cotton to fill out 
the orbital space, a knitted bandage which is tied in place with tapes 
proceeding from each end. Certain special dressings suited to cataract 
extraction will be referred to on page 869. 

Sutures may be composed of either catgut or silk prepared in the 
usual manner. I am of the opinion that catgut is not to be compared 
in usefulness to silk, even where the sutures ai-e buried, as in the 
operation of implantation. 

General Anesthesia. — ^The indications for general anesthetics in 
ophthalmic surgery are comparatively limited. They are necessary in 
most enucleations, in eviscerations, in many of the plastic operations, 
sometimes in advancements of the ocular muscles, and in many of the 
cases of glaucoma. The surgeon must decide between ether and chloro- 
form, and although the latter htis certain distinct advantages in ophthal- 
mic surgery owing to the rapidity of its action and the lessened danger of 
nausea and vomiting, it is not so safe as ether, and therefore ether is 
to be preferred. Bi-omid of ethyl hius been recommended, but I am not 
impressed favorably with this anesthetic. An excellent practice is to 
begin the anesthesia with nitrous oxid, and primary inhalation of ethyl- 
chlorid, which of itself is a suitable anesthetic in many short ophthalmic 
operations, is worthy of commendation. 

Local Anesthesia and Analgesia. — For local anesthesia hydro- 
chlorate of cocain still holds the first place. It may be employed in a 
2 to 4 per cent, solution, and I have never seen the slightest atl- 
vantage in the stronger solutions sometimes recommended. Its influence 
upon the corneal epithelium is a matter of some importance, and after 
it is dropped into the conjunctival cul-se-sac the lids must be kept closed 
between the instillations, or, as the investigations of Mellinger have 
shown, the drug may prevent closure of the corneal wound. Gelatin 
discs impregnated with cocain have no advantage over a solution of the 
drug. Haab recommeiuls an application of a thin layer of cocain in crystals. 
Cocain solutions may with care be sterilized by boiling in specially prepared 
flasks; for example, those designed by Stroschein and their modifications 
by Sidler-Huguenin, or in the one tlesigned by Llewellyn, of Philadelphia. 
The addition of antiseptics — for example, a 1 : 5000 solution of bichlorid 
of mercury, or a 1 : 1000 of trikresol, to the solution of cocain — has also 
been recommended. Eucain, although it is an efficient anesthetic, 
preduces congestion of the conjunctiva, and is not to be compared in 
value to cocain. It has the advantage, however, of not being decomposed 
by boiling, and is a useful drug for subcutaneous injection. Holocain in a 
strength of 1 per cent, produces local anesthesia in from fifteen seconds 
to one minute, and has the advantage over cocain of not enlarging the 
pupil or increasing intraocular tension. It probably possesses mild 
bactericidal qualities. Some surgeons prefer it to cocain. Acoin, a 
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drug related to caffein and theobromin, is an active local anesthetic in 
unirritated eyes, in a strength of 1 : 100 or 1 : 300. In congested eyes, 
however, lepeated instillations do not produce satisfactory anesthesia. 
It is, however, a very useful anesthetic to add to solutions; for example, 
physiologic salt solution, or bichlorid of mercury solution when used in 
subconjunctival injections. Stovain in 4 per cent, solution produces 
some smarting and burning of the conjunctiva and develops a local 
anesthesia which lasts for about five minutes. It has no influence 
on the pupil and does not cause paresis of accommodation. As it 
is not decom])osed by boiling, its sterilization is easy. My experience 
with it is a limited one, but it has not seemed to me to have any 
advantages over cocain. The glycerin derivative, alypin, in 2 per 
cent, solution, causes a local anesthesia, but creates a dilatation of 
the superficial vessels and its instillation is followed by smarting. It 
docs not dilate the pupil and luis no influence upon accommodation, 
but is not as satisfactory as cocain. With tropacocain 1 have had no 
experience. 

Other local anesthetics, for example, peroin and yohimbin, are interest- 
ing as pharmaceutic compounds, but have no advantage in local anesthe- 
sia. Dionin is a l/mphagog and an analgesic. It is not an anesthetic, 
and has no place in operative work, although it is of great importance 
in the treatment of many ocular diseases. 

Infiltration Anesthesia. — In many of the lid operations satis- 
factory anesthesia can be produced by injecting a 2 to 4 per cent, solution 
of cocain l)eneath the skin, or, still better, a solution of eucain beta. 
The so-called infiltration anesthesia as recommended by Schleich, and 
which is elsewhere described, is also available. Better than all of the 
mixtuies is one composed of eucain beta, to which a cei*tain amount of 
adrenalin chlorid is added; (barker's recently recommended solution, in 
riy ex])ericnce, being especially efiicacious. It is composed as follows: 


Pure soilium chlorid 0.8 gm. 

lieta cucaiu 0.2 “ 

Adrenalin clilorii 1 0.001 

Distilled water 100.0 “ 


Not only may a solution of this character be used in plastic operations 
about the lids, but it can be employed in the operation of enucleation. 
The conjunctiva is anesthetized with cocain in the usual manner, and a 
few drops of the adrenalin-eucain solution, which is still further enhanced 
in value if cocain is added to it, are injected by means of a long, sharp- 
pointed syringe along the course of each of the four recti muscles. 

Local Hemostasis. — ^Various preparations of suprarenal capsule 
are employed for local hemostasis, the best of them being adrenalin 
chlorid, which is efficient in a solution of 1 : 10,000. It is useful in minor 
operations; for example, the removal of a pterygium, or the tenotomy 
of an ocular muscle. As the drug may be added to the ordinary cocain 
solution, the instillation of the mixture produces at once a blanching 
of the tissues as well as a local anesthesia. 
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OPERATIONS ON THE EYEBALL. 

Operations for the Extraction of Senile Cataract. -Cataract, 
an opa(|uc condition of the crystalline lens, is called cotiicalf if the opaci- 
ties racliate from the pci'i[)hcry toward the center, and nuclear, if the 
opacity includes and surn)unds the nucleus. The period of growth of a 
cataract from incipicncy to full maturity ordinarily consumes from one 
to three ycai-s, but the rate of increase may be excecdinj^ly slow, and a 
cortical cataract may remain immature for years. 

► A com])letc cataract is usually gray-white in color, sometimes white 
or amber, and rarely black. The nucleus, whicli itself does not become 
cataractous but is hardened, is yellowish or ])rownish in color. If, 
after full dilatation of the pupil, illumination of tlie pupillary area causers 
no shadow of the iris to appear as a dark semicircle on the opacity at the 



Fn:. 'I'iCt, IxSTHrMF-NTS HKgi'IIlF.D FOR rATARACT FxTRAf’TION. 

<7, Eye fipeciiliiin; b, fixing fori-ops; c, riirvrW iris forceps; //, iiiolal spf»orj; c, wire lf>op; /, e>sfo- 
tojiie; //, cafaraef knife; //, eapsuJe forceps. 


side from which the liglit comes, and if illumination with the ophthal- 
moscopic mirror reveals no red reflex and no sliining sectors arc visible, 
the cataract is mature and is said to be ‘M-ipe." 

Ordinarily it is best to wait for maturity before operating, but after 
the sixtieth year of life a cataract may be extracted even if some portions 
of the cortex have not yet fully mature<l, providc'd the lens is not in the 
stage of swelling. Before undertaking an operation, examination must 
be made to ascertain if the interior of the eye is in a reasonably healthy 
condition. For this purpose the patient is placed before a lighted candle, 
about 2 meters distant. The flame should bo distinctly recognized. 
While the eye attentively fixes the flame, a second lighted candle should 
be moved radially through the field of vision. The patient should be able 
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to recognize the flame as soon as the rays strike the edge of the cornea, 
and should be able to indicate the direction from which the light is com- 
ing. If the answers are accurate and if the patient's physical condition is 
satisfactory and the eye and its surroundings are free from disease and 
sources of infection, the cataract may be extracted. 

(a) Extraction without Iridectomy, or Simple Extraction. — The 
following instruments are required: A stop speculum, a fixation forceps, 
a lid elevator, a spatula, a wire loop, a spoon, an olive-tipped probe, a 
curet, a cystotome, capsule forceps, a pair of iris scissors, iris forceps, 
and a cataract knife (Fig. 456). The patient and eye having been pre- 
pared according to the method already des(Tibed (page 861), and the eye 
having been anesthetized with three drops of a 4 per cent, solution of 
cocain, instilled at five-minute intervals (if preferred, a 2 per cent, solu- 
tion of holocain may be substituted), and the patient having been placed 

upon a suitable op- 
erating table or op- 
erating chair, and 
the field of opera- 
tion illuminated, 
either from a win- 
dow by da 5 dight, 
all shadows being 
eliminated, or arti- 
ficially by means of 
a hooded electric* 
light, the surgeon, 
if ambidextrous, 
stands behind the 
patient, no matter 
which eye is to be 



Fig. 457. -Tiik Incision in Cataract Extraction. 
Puncture and counter-puncture have been made. The section 
will pass ill its whole extent exactl;/ through the transparent margin 
of the cornea, the knife remaining in the same plane throughout. 


operated upon. If 
not, he takes this 
position for the 


right eye only, but 

stands at the patient's side and in front for an operation on the left 
eye. The speculum having been inserted, the surgeon steadies the eyeball, 
draws it downward with the fixation forceps by taking firm hold of a 
fold of conjunctiva below the inferior border of the cornea, and enters a 


Graefe cataract knife exactly at the corneoscleral junction at the outer 


extremity of a horizontal line which would pass 3 or 4 mm., according to 


the size of the cataract, below the summit of the cornea, passes the knife 


across the anterior chamber to a corresponding point upon the oppasite 
side, and makes a counter-puncture (Fig. 457). Next, the knife is pushed 
steadily onward as far as possible with an upward tendency, and the 
incision is completed by a free cutting, not sawing or dragging, move- 
ment, while the knife is kept in the same plane throughout, and its edge 
is not turned at the completion of the section either forward or backward. 
By this maneuver a small conjunctival flap is cut. If this is not desired. 
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when the summit of the cornea is reached, the knife must be turned a 
little forward before the completion of the flap. This terminates the 
first stage. 

In the second stage the capsule of the lens is opened. The surgeon 
draws the eyeball slightly downward with the fixation forceps, and with 
the cystotome held flatwise during its insertion, but turned with its cutting- 
edge toward the capsule as soon as the surface of the iris is passed, 
incises the capsule in such a manner that the limbs of the incision are like 
those of an inverted letter A, the transverse cut being made at the per- 
iphery. A small, triangular opening results which is directly in front of the 
pupil space. If the capsule is opened in its extreme periphery, as Knapp 
and other surgeons prefer, an operation for after-cataract will later be 
necessary. In place of opening the capsule with a cystotome, some 
surgeons always employ the capsule forceps, with which a small portion of 
the anterior capsule directly in front of the pupil is seized and isolated 
from its position. This 
is a good method if the 
anterior surface of the 
capsule happens to be 
thickened. It is par- 
ticularly advocated 
by Eugene Smith in 
this country and by 
Treacher Collins in 
England. 

In the third stage 
the cataract is deliv- 
ered, as follows: The 
patient is required to 
look downward, or if 

1 . i I'l _ The leii.s is iircsentinir in tiie wound (ciii)sulo(oniy has been 

he IS not readily con- r>erf(.rme.i). 

trolled, the eye is 

gently drawn downward by means of the fixation forceps. Next the 
speculum should be removed and the upper lid held away fiTim the incision 
by means of a lid elevator, or else an assistant should raise the speculum 
so that its blades shall not press upon the eyeball and yet shall lift the 
lids away from the eye. The convex surface of a metal spoon is now 
laid against the inferior portion of the cornea, and firm but gentle pressure 
is made, which causes the upper margin of the lens to appear in the 
pupil space. As the cataract slips through the pupil into the wound the 
spoon is made ta follow it with a gentle upward movement which delivers 
the lens and at the same time removes small fragments of cortex (Fig. 458). 
Next, the conjunctival flap, if this has been cut, is smoothed out by 
introducing the end of a polished grooved spatula into the anterior cham- 
ber and passing it through the wound from one end to the other. This 
will remove any particle of lens or capsule which may be adherent to the 
wound, and adjusts the iris. If the iris does not spontaneously recover 
its natural position it can usually be made to assume its proper place by 
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pressing slightly upon the lower portion of the cornea. If this fails, the 
iris should be pushed back with the spatula into the anterior chamber, 
but if it tends to ride \ip into the wound, or the pupil does not become 
perfectly circular, a small iridectomy should be made. If the cataract is 
thoroughly ripe, it frequently conics out cleanly and no cortical remnants 
arc left behind. If small pieces of cortex remain, they should be cai-c- 
fully removed by gently stroking the cornea with the back of a metal 
spoon until they appear at the margin of the wound, where they are wiped 
away with a polished ])i()be. 

In place of this maneuver, some surgeons are accustomed to irrigate 
the anterior chamlier by means of a specially devised syringe, the one 
designe<l by Lipjiincott, of Pittsburg, being specially advantageous. 
The fluid used for this purpose is physiologic salt solution, which is tepid, 
and which should be gently allowed to flow into the anterior chamber 
and flush out cortical remnants. It aids also in the reposition of the 
iris. In my opinion irrigation of the anterior chamber in ordinary 
senile cataract extraction is rarely necessary, although it may be a 
valuable adjunct in other forms of cataract extraction and during 
certain complications which will be mentioned later. 

(b) Extraction with Iridectomy, Often Called Combined Extrac- 
tion. — In the first stage the maneuvei’s aheady recorded are repeated. 

In the second stage an iridectomy is performed, as follows: The 
fixation forceps are entrusted to an assistant, who gently draws the eye))all 
downward, while the operator takes in his left hand the iris forceps 
and in his right hand the iris scissors. The blades of the iris forceps are 
gently introduced between the lips of the wound and a small poition of 
the ii‘is seized midway between the pupillary and the ciliar}^ border, and 
the tissue drawn out and toward the cornea and cut off with one or two 
snips of the scissors close to the comeal border. (See Fig. 462.) It is 
not necessary to make a large coloboma, nor, indeed, is it necessary, if 
the patient is docile, that the eyeball shall be held during the performance 
of this operation. The iiatient is simply required to look downward. The 
fiillars of the coloboma are now carefully smoothed with a delicate spatula, 
great care being taken to free any iris tissue which may have become 
entangled in the angles of the wound, so that the iris shall be perfectly 
in place and the coloboma straight and clear. 

The third stage is the same as that which has already been described 
during which the capsule is opened, and the same may be said of the fourth 
stage, or that of delivery of the cataract, during which, however, the 
manipulations are much more easily performed than they are when simple 
extraction is undertaken, the delivery of the lens through the coloboma 
being more easily effected than the delivery of the lens through the circu- 
lar pupil, especially if the sphincter of the iris happens to be rigid. So, 
too, cortical remnants, blood-clot, and debris arc more readily expelled; 
in short, the toilet of the wound is more easily performed. 

The dressing after any form of cataract extraction, in my opinion, 
should consist of an oval piece of soft lint soaked in a solution of 
bichlorid of mercury, 1 : 5000, laid upon each closed lid. Over this is 
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placed a similarly shaped piece of sterilized cotton, large enough to be 
flush with the eyebrow and lower margin of the orl)it, which is held in 
place with three narrow strips of surgeon’s ising-glass plaster. During 
the first night or two after the operation the dressing may be covered 
with some form of protection, for example, an ocular mask, or an alumi- 
num shield or a wire cage. (See Fig. 459.) At the end of twenty-four 
hours, if the operation has been performed without iride(;tomy, tlie eye 
should be inspected. If the iris is in place and the pupil i*ound and the 
anterior chamber closed, one dmp of a sterile atropin solution, 4 grains 
to the ounce, should be instilled. If the anterior chambei* is not re- 
formed, but the iris is in place, the dressings should be rea])plied without 
the introduction of the atropin. If the iris is prolapsed into the wound, 
it should be abscised in precisely the same manner as an iridectomy is 
performed, and it may be necessary in 
ner\^ous patients to use a general anes- 
thetic for this purpose. 

If the operation has been performed 
according to tlie combiner! method, and 
there has been no j^ain and there is no 
swelling of the lid, the eye need not be 
inspected until the end of the second 
day, when the anterior chamber is usually 
closed, and the dressing may be renewed 
after the instillation of a drop of atropin 
solution. If all goes well, the unoperatctl 
eye may be liberated at the end of the 
third day, and usually by the end of the 
sixth day the dressing from both eyes 
may be removed and the eyes shaded 
and protected with colored glasses, except 
at night, when a light dressing should be 
applied and should be continued until the end of the second week. Some 
surgeons apjjy no dressing after cataract extraction, but protect the eye 
simply with a shield or wire cage. This is the so-called “open method,” 
with which I have had no experience, but the safety of whi(^h 1 doubt, 
in spite of its distinguished advocates. 

At the expiration of six weeks to two months, cataract glasses may be 
adjusted. The correcting lens for distant vision is usually about 11 I). 
For reading and similar occupations a lens having a focal distance of 25 
to 153 cm. must be added to the distance glass. If the eye has been hyper- 
opic prior to the operation, a stronger lens than the one indicated may be 
required, while if it has been myopic a weaker one; indeed, it is possible 
to produce by the operation emmetropia, if the former near-sightedness 
has been of such degree that the removal of the lens exactly neutralizes 
it. Usually, and especially during the earlier months after cataract 
extraction, there is a good deal of astigmatism, but in a tedmically correct 
operation usually not more than I J or 2 1). remain permanently. This, 
however, should be corn^cted and the cylindric glass incorporated with 
the spheric lens. 



Fir.. 459 . — Rinc'h Oculau Mahk. 
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Accidents During Operation and Anomalies in the Healing Pro- 
cess. — If during the passage of the knife across the anterior chamber 
the iris should fall in front of it, the incision should be completed in the 
manner already described, with the result that an irregular coloboma 
will be cut, which later may be remedied by seizing its jagged edges 
with the iris forceps and trimming them with scissors. 

Occasionally, especially if a conjunctival flap is made, or during the 
performance of iridectomy, there is free hemorrhage into the anterior 
chamber, obscuring the field of operation. Usually the blood will 
cease to flow on the exertion of slight pressure, and by gently stroking 
the lower portion of the cornea it may be expelled from the anterior 
chamber. If this maneuver fails, the cystotome must be introduced in 
the ordinary manner, the capsule lacerated, and the lens delivered, 
which in the process of its expulsion will often carry with it a sufficient 
amount of the blood to clear the pupil space. Kven if this docs not 
occur, the blood is usually rapidly absorbed during the first twenty-four 
hours. 

Undue pressure of the cystotome may effect a partial or complete 
dislocation of the lens, and if it cannot be promptly delivered, the wire 
loop must be introduced behind it and the lens delivered by a gentle trac- 
tion movement. If by awkward manipulations, or as the result of disease, 
the hyaloid membrane is ruptured, vitreous will present in the wound 
and sometimes escapes with great freedom. Should this occur before 
the lens is delivered, the speculum must be quickly removed and the wire 
loop gently inserted behind the lens, which is then removed by means of 
it. If the vitreous escapes after the lens has been extracted, it should be 
removed from between the lips of the wound as rapidly as possible, a 
bandage applied, and the patient kept perfectly quiet. After great escape 
of the vitreous, the partially collapsed eye should be filled with a tepid, 
sterile, physiologic salt solution, which is injected into the vitreous 
chamber until the eyeball assumes its proper contour. In elderly persons, 
and particularly if cocain has been used too freely, after the delivery of 
the lens there may be great collapse of the cornea, so that this membrane 
assumes a concave shape. The anterior chamber should be filled, as 
Knapp recommends, with sterile physiologic salt solution, which aids in 
making proper coaptation of the lips of the wound and thus prevents 
sucking in of conjunctival juices. 

If capsulotomy has been imperfect, or if the capsule is exceedingly 
tough, it is sometimes impossible to deliver the lens in the ordinary 
manner. The capsulotomy must be repeated, or a piece of the capsule 
must be removed with capsule forceps, or the lens must be delivered in 
its capsule by the introduction behind it of the wire loop in the manner 
already described. 

Ordinarily there is little discomfort after a normal cataract extrac- 
tion. Decided brow or temple pain occurring within a few hours after 
the operation always means some serious complication; intraocular 
hemorrhage, suppuration of the wound, and iritis are most to be 
dreaded. 
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Intraocular hemorrhage usually begins soon after the operation and 
is presaged by pain in the head, nausea, and sometimes by vomiting. 
On removal of the bandage, a clot of blood will be found between the lips 
of the wound; sometimes the hemorrhage is so free that it stains the 
bandage or runs down upon the face. The patient should be placed in 
the semi-upright position, a hypodermic of morphin administered, the 
blood-clots removed, and a firm, though not tight, compress bandage 
applied, after thorough irrigation of the conjunctival sac with a tepid 
bichlorid solution, 1 : 10,000. If the hemorrhage has come from the 
choroidal vessels and is an expulsive one, the eye is invariably lost. If 
it comes from the vessels of the iris or ciliary body, prompt treatment will 
sometimes avert entire loss of the eye. If the hemorrhage is repeated, 
or if infection should occur, enucleation is required. 

Suppuration of the wound is comparatively rare, but in spite of all 
precautions occurs in a certain number of cases, according to Knapp in 
about 1 per cent., although this is a higher percentage than recent statis- 
tics and experience indicate. Usually it begins from the first to the third 
day, more rarely after the fifth day, but it has been delayed as late as the 
thirteenth day. The symptoms are great pain, swelling of the lids, 
chemosis of the conjunctiva, and sloughing of the margins of the wound. 
Prompt treatment — that is to say, thorough antisepsis of the eye, cauter- 
ization of the line of the wound with the galvanocautery or with carbolic 
acid, and daily opening and draining of the anterior chamber — will 
occasionally avert a general panophthalmitis. In recent times, follow- 
ing the recommendation of Haab, small rods of sterilized iodoform liave 
been introduced under these circumstances into the anterior chamber. 
In my opinion, however, they do not furnish a very satisfactory method 
of treating this complication. Some surgeons (Hansell) recommend 
the introduction of bichlorid of mercury directly into the anterior 
chamber, and others subconjunctival injections of bichlorid of mer- 
cury, 1 : 5000, or of cyanid of mercury in similar strength. If the 
treatment fortunately stops the process in the cornea, the iris becomes 
drawn up and the pupil closed with plastic lymph. Later, a secondary 
operation, in the form of either iridotomy or iridectomy, may restore 
some vision. If the infection manifests itself in the form of a ring 
abscess, or begins in the vitreous or in the iris, the process is usually a 
rapid one, ami the eye is lost by an extensive panophthalmitis, in spite 
of all treatment. 

Iritis and iridocyclitis occasionally appear, generally not before the 
fifth day, although sometimes they are delayed until the tenth or twelfth 
day. If the process is limited to the iris, the vigorous use of atropin 
and dionin and the internal administration of salicylate of sodium and 
the iodid of potassium are usually followed by satisfactory results. If 
the ciliary body is extensively involved, especially if there is a late 
iridocyclitis, which continues to relapse in spite of all treatment and which 
often gives rise to secondary glaucoma, the pmgnosis is extremely gloomy. 
If ultimately the process is checked, the pupil will be closed by lymph 
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and the visual results vitiated unless the eye becomes sufficiently quiet 
to permit of the operation of iridotomy or iridocystectomy. 

Either as the result of iritis, or sometimes without any apparent in- 
volvement of the iris, glaucoma sometimes supervenes, and depends upon 
some closui*e of the filtration angle, generally as the result of imperfec- 
tions in technic and obstructions caused by remnants of capsule or iris, 
and sometimes, as Elschriig^s investigations show, by reason of a prolifera- 
tion of epithelium within the anterior chamber. The symptoms are 
great pain, steaminess of the cornea, and rise of intraocular tension. If 
the condition of affairs cannot be controlled by the instillation of myotics, 
that is to say, either pilocarpin or eserin, an iridectomy or a sclerotomy 
should be pitimptly performed. 

Pmlapse of the iris after simple extraction occurs in from 3 to 10 per 
cent, of the cases. It causes a sharp pain, and often results from a trau- 
matism or violent exertion, for example, a fit of coughing. On inspection 
the iris will be found to have separated the lips of the wound and to be 
pn)truding between them. If it is seen soon after the accident, the pro- 
truding iris should be absedsed and every endeavor made to obtain a clean 
wound and good coaptation of its edges. If the iris-prolapse has not l)een 
a large one and it is not seen immediately after its occurrence, it is some- 
times proper to treat it by the expectant method, that is, by a (jompress- 
ing bandage, until the eye is quiet, when the slight staphylomatous pro- 
trusion may be abscised. At one time it was the custom to instil eserin 
after prolapse of the iris, in the hope that it would draw this tissue back 
again into the anterior chamber. This practice has been largely aban- 
doned owing to the irritating nature of most of the myotics. 

Ordinarily a cataract wound is closed at the end of twenty-four hours. 
Occasionally there is slow closure of the wound, almost always due to 
some foreign substance, for example, a bit of capsule or cortex which has 
remained between the lips of the wound. If this can be found, it should 
be removed. If the slow closure depends simply upon lack of reparative 
power on the part of the patient, the lightest possible dressing should 
cover the eye, which should be kept as strictly clean as possible to pre- 
vent infection, and generally after a time the chamber will be restored. 
It may be necessary lightly to cauterize the entire length of the wound 
before this restoration occurs. For this purpose a pointed stick of nitrate 
of silver may be drawn gently along its entire length. 

Post-operative insanity after cataract extraction in mild degree is not 
uncommon. It may appear in violent manifestation. It must be treated 
on general principles, the various hypnotics usually being required. 

Other Methods of Extracting Cataract. — Numerous modifications 
of the incisions already described for the purpose of extracting cataract 
have been designed, and for their consideration the reader is referred to 
systematic works on ophthalmic surgery. To one attention should be 
drawn, as it htis attracted much interest within recent times, namely, 
extraction of the lens without capsidotomy , — that is, in its capsule, — 
originally suggested by Pagenstecher, who, after an iridectomy and the 
usual although somewhat larger corneal incision, delivered the lens in its 
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capsule with a loupe or specially devised curet. A modification of this 
operation is practised by certain Indian surgeons, notably by Major Henry 
Smith, who after a liberal-sized upper incision, by systematic pressure, 
carefully and persistently used, delivera the lens without rupture of the 
capsule. Theoretically this is an operation which should yield the best 
results, as it eliminates the necessity of dealing with that operation which 
is suited to the formation of after-cataract. It is surrounded, however, 
by many difficulties, notably, the danger of the escape of vitieous, and 
although advocated by Major Smith as the operation of election, has been 
condemned by other surgeons. 

Extraciim of a cataract before it is ripe is necessary under certain cir- 
cumstances, and if there is not too much clear cortex, in patients who have 
passed the sixtieth year of life, often yields excellent results equal in value 
to those ol)tained after the lens is ripe, the chief difficulty being concerned 
with the toilet of the wound and the danger of leaving behind fragments 
of cortex which by swelling may pmduce the various forms of iritis and 
iridocyclitis. In order to avoid this, certain surgeons systematically 
wash out the anterior chamber in the manner already described (page 
868 ). 

In place of waiting for ripening, some surgeons are accustomed to 
perform a ripening operation preparatory to the extraction of an incom- 
plete cataract. Tlicre are many methods, the best known of which is 
the so-called Forster method, in which after an iridectomy the lens capsule 
is stroked by means of a blunt spatula, which causes an increase in the 
opacification. At the expiration of four to six weeks the cataract is 
extracted in the usual manner. A similar ripening process has been 
induced by deep discission of the lens (Schweigger\s method), by division 
of the caps\de combined with iridectomy (Mooren’s method), by a para- 
centesis of the cornea and internal nuxssage applied ilirectly to the cap- 
sule with a small spatula (Bettman’s method), and by simple parac^entesis 
of the cornea with external massage (Pooley and Whitens metlM)d). 
In my opinion these ripening operations are not as satisfactory in their 
results as extraction of the incomplete cataract in the ordinary manner. 
The best results are reached by not interfering surgically until nature 
has itself ripened the cataract. 

Extraction of the clear crystalline lens is practised for the neutralization 
of high and progressive myopia (Fukala^s operation), usually preceded by 
a discission with a needle, in the manner presently to be described, and 
followed either by a formal extraction of the lens or by a linear or suction 
operation (page 875). 

Operation for After-cataract, So-called Secondary Cataract, by 
the Method of Discission. — The lens capsule which remains after the 
extraction of the crystalline body may be sufficiently thin, and the original 
opening sufficiently clear, to render further interference unnecessary. 
In a goodly percentage of the cjises, however, after-cataract j sometimes 
called secondary ccUaract, forms, which depends upon a proliferation and 
thickening of the capsular epithelium and upon agglutination of the two 
layers of the capsule, or upon the development of new-formed tissue 
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between the capsule layers, especially if the case has been complicated by 
inflammatory processes. Under the last-named circumstances the tissue 
may be so thick that the term membranous caiaract is applied. 

The operation of discission for after-cataract is performed as follows: 

The pupil must be dilated ad maximum and the area of operation 
perfectly illuminated, and a knife-needle entered either 3 mm. within the 
corneal margin or at the corneoscleral border, and the instrument ad- 
vanced to a point close to the opposite margin of the iris, where the mem- 
brane is punctured and a horizontal incision is made, 4 to 5 mm. in length. 
Next, the point of the instrument is raised toward the cornea and passed 
upward in front of the membrane, which it transfixes at a point 2 mm. 
above the horizontal incision, and divides it by a cutting movement 
downward as far as the original transverse cut. The same procedure is 
repeated on the lower half of the membrane, cutting from below upward. 
The result is a crucial incision, the edges of which retract, and a good 
central aperture in the membrane is thus obtained (Fig. 460). The 

subsequent treatment 
is precisely the same 
as that which has been 
described in connec- 
tion with the original 
operation. 

This procedure is 
subject to the same 
dangers which sur- 
round a formal ex- 
traction of cataract, 
notably, iritis, iridocy- 
clitis, infection, and 
glaucoma, and the 
greatest care must be 
taken that during its 
performance the knife- 
needle shall cut and not drag upon the membrane. If either iritis or 
iridocyclitis should supervene, the treatment already described must 
be instituted. If glaucoma, evident by an increase in intraocular 
tension and steaminess of the cornea, should arise, myotics, either 
eserin or pilocarpin (1 to 2 grains to the ounce), must be used, and if 
they fail, the tension must be reduced by an iridectomy or a sclero- 
tomy. 

If the cataract is a membranous one, or if the pupil has been closed by 
inflammatory deposits, the knife-needle operation cannot be employed, 
and in its place some form of operation which approaches in its character 
an iridectomy is necessary. The one often employed is that named by 
De Weeker iritoectomy, in which a triangular knife is thrust through the 
corneoscleral border and directly downward through the tense membrane 
which closes the pupil. It is next withdrawn, and a pair of delicate scis- 
sors is introduced through the cut into the membrane in such a manner 
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that one blade lies behind this tissue and another one in front of it, and 
converging cuts from each end of the original transverse incision are made, 
which meet at an apex at the bottom of the pupil. Tlie piece of tissue 
included between these three incisions is removed with forceps, and if 
successful, a good triangular opening results. The operation is difficult 
and dangerous, and is often accompanied by loss of vitreous. Many 
modifications of this operation have been designed, for which systematic 
treatises on ophthalmology must be consulted. Instead of using scissors, 
a Hays knife-needle may be employed to cut the flap, as advised and 
practised by Lewis Ziegler. In place of excising the piece of capsule, the 
operator may succeed by making a transvei*se cut through the thickened 
membrane, which, being elastic, retracts. This is an iridotomy — a name 
also given to the more formal procedure witli scissors. 

Operations on Congenital and Soft Cataract. —Juvenile or con- 
genital cataract is either a complete or a partiid opacity of the lens. 
If complete, it is soft, that is, there is no distinction of nucleus and cortex; 
if incomplete, it usually appears in the form of an opaque layer surround- 
ing the clear but sometimes cloudy center of the lens, and is known as 
zonular or lamellar cataract. The following operations have been designed 
for the relief of this condition. 

(a) Operation on Congenital Cataract by the Method of Dis- 
cission.— The pupil being widely dilated, a knife-needle, or one provided 
with a shoulder, known as a Bowman^s stop needle, is intreduced at the 
corneoscleral junction and made to penetrate the capsule of the lens, 
which is divided in a crucial manner, and not too deeply at the first 
attempt. This admits the aqueous, which by its dissolving action eitlier 
renders completely opaque an incomplete cataract, or begins the solution 
of one that has been originally complete. Usually it is necessary to repeat 
this discission, and at the subsequent operatioas it may be more extensive, 
two or three times before there is complete solution of the opaque lens 
fibers. After each operation the eye should be bandaged, its pupil kept 
dilated with atropin, until all reaction hjis disappeared. Fi’oin thiee 
to six months may be reejuired before there is complete solution. The 
same dangers and complications surround this operation which Iiave been 
previously described, and if they occur should meet with the same treat- 
ment. (Consult page 87 1 .) 

(b) Operation by the Method of Linear Extraction. — In place of 
repeated discissions, or sometimes in the case of complete soft, congenital 
cataracts, or complete juvenile cataracts, which have appeared before 
the thirtieth year of life, the lens may be removed by the method of 
linear extraction, as follows: 

The pupil being widely dilated, a keratome is introduced at a point 
1 mm. within the margin of the cornea and thrust onward until a wound 5 
mm. in width is made. The instmment is now carefully withdrawn by 
means of a slight lateral motion, and a sharp cystotome introduced and 
the capsule of the lens freely lacerated. The soft lens matter is next ex- 
truded by counter-pressure on the cornea with a metal spud, the outer 
lip of the corneal wound at the same time being depressed with a curet. 
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All manipulations must be exceedingly gentle, lest the hyaloid is ruptured 
and vitreous escapes. 

This operation is suited to the extraction of any soft cataract, to some 
forms of tra\imatic cataract, to those varieties of cataract which have been 
treated by discission and in which it is not desired to repeat the discission 
until solution is accomplished, or in which the discission has been followed 
by rapid swelling of the lens and inflammatory or glaucomatous symptoms 
on account of the pressure on the surrounding ciliary region. It is also 
the method employed to extract the clear lens after it has been broken 
up by a deep discission in that operation whic^h is used for the relief of 
high myopia. (See page 87.‘k) The subsequent treatment and manage- 
ment of complications do not differ from those which have already been 
described. 

In place of causing the soft lens material to extrude after opening the 
anterior chamber by counter-pressure, the same result may be accom- 
plished by introducing into the opening a suction curet, roofed in to 
within 2 mm. of its extremity and furnished with a handle and a piece 
of India-rubber tubing and mouth-piece, to which the operator applies his 
lips and gently sucks out the lens matter. The arrangement of the tub- 
ing is such that no infection from the mouth can enter the wound. This 
is the suction operaitofi. 

Operation by the Method of Optical Iridectomy. — In the several 
varieties of congenital cataract which are partial, and one of which 
— namely, zonular cataract — has already been mentioned, in place of the 
discission or linear extraction, improvement in vision is sometimes {it- 
tempted by an optical iridectomy. Thus, if the opacity is directly cen- 
tral in the form of a central lental aitaract, or certain varieties of pyramidal 
or polar cataract, the rays of light passing through the pupil are obstructed 
and an 'artificial pupil may be made opposite some portion of the clear 
lens, usually inward, downward and inward, outward, or outward and 
downward. If the vision of an eye affected with cataract occupying the 
center of the lens is improved by mydriasis, it is worth while to consider 
the operation, but this alone is not sufficient indication unless one finds 
by observation that the increased visual acuity, as noted by test-type ex- 
amination, is also maintained in the ordinary avocations of life under these 
circumstances. Generally it is better to resoi’t to an operation which 
creates complete opacification of the lens, so that its entire removal may 
be effected. If an optical iridectomy is practised, the technic is the same 
as that which is described on page 878. 

Operations and Treatment of Traumatic Cataract.— Any in- 
jury which lacerates the capsule of the lens and permits the entrance of 
aqueous humor into the crystalline body will be followed by either com- 
plete or partial opacification of the crystalline body. If the patient is 
seen immediately after, for example, a penetrating injury, and the lens 
is already opaque and swollen, it is often possible to interfere at once, 
either by enlarging the wound of entrance and expressing through it 
the opaque lens material, washing out with an irrigating syringe particles 
which cling to the capsule, or by linear extraction (page 875). Under 
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other circumstances, and if the eye is not seen immediately after the in- 
jury, it may be advisable to treat the eye, until inflammatory phenomena 
have disappeared, with atropin, 4 grains to the ounce, hot compresses, 
and dionin in 5 per cent, solution. After the inflammatory symptoms 
have subsided the lens may be extracted, if it is soft by the linear method, 
or if not, by a foiinal extraction, according to the method already de- 
s(;ribed. (See page 866.) Occfisionally after a blow upon an eye, which 
ruptures the (lapsule of the lens and cioates a traumatic cataract, or after 
a penetrating injury, there may be gradual absorption of the opju^ue 
lens without operative interfer’ence, the acpieous acting upon the lens 
fibers in precisely the same manner that it does after the operation of 
discission. 

Operative Treatment of Spontaneous and Traumatic Disloca- 
tion of the Lens. -In addition to congenital dislo(;ations of the lens, 
which ordinarily arc incomplete, and which consist in a dccentration of 
the lens, are tliose which occur spontaneously, — for example, in high 
myopia and choroiditis, — and those which aie caused by injury. Under 
the last named circumstances the lens may be luxated forward into 
the anterior chamber, or ])cneath the conjunctiva, or even under 
Tenon’s capsule. If it lodges in oitlicr of the last named situations, it 
appears as a greenish swelling, aiul may be readily removed simjdy by 
incising the overlying tissue. If it is luxated into the anterior chamber, 
it is readily seen as a yellowish-white body lying in front of the pupil, 
and should be removed by an incision similar to that practised for ordi- 
naiy cataract extraction and made with a delicate knife at the corneo- 
scleral margin. If the injury has been sufficiently seveio to dislocate the 
lens into the vitreous humor, its removal is much more diflicult. Some- 
times this can be accomplished by opening the anterior chamber, exactly 
as if an ordinary cataract extraction was about to be performed, and in- 
troducing through the opening a scoop, or loupe, which is dipped behind 
the luxated lens into the vitreous humor, and by means of which the body 
is drawn forward. Under these circumstances a certain amount of vit- 
reous humor is sure to be lost. Occasionally it cannot be reached with 
the loupe, but may be expelled, as Knapp suggests, by methodic external 
pressure on the lower part of the eye, which causes it to engage in an upper 
corneal incision, previously made, where it is lifted out by the loupe in the 
ordinary manner. While a lens dislocated into the vitreous humor may 
remain there for a long period of time without doing serious injury, it is 
apt, by knocking against the ciliary region, to create either iritis or secon- 
dary glaucoma, and therefore the attempt to extract it, although a danger- 
ous and difficult procedure, is usually one that is justified. 

Should a crystalline lens contain a foreign body, even though it be 
not luxated, it is best to attempt its extraction by one of the procedures 
which removes the lens within its capsule. If, however, the foreign body 
is of metal, it may be dislodged with an electro-magnet and the opac}ue 
lens afterward removed by a formal extraction, or by the linear method. 
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OPERATIONS ON THE IRIS. 

Iridectomy. — With the exception of certain operative procedures 
usually classed under the names iridotomy, iritoectomy, and iridocap- 
sulotomy, and to which brief reference has already been made (page 874), 
the chief operations on the iris are the various forms of iridectomy.* 

The chief indications for iridectomy are: for the improving vision 
(optical iridectomy); for the relief of increased intraocular tension, 
especially in glaucoma (anti-glaucomatous iridectomy) ; for the relief of 

recurring inflammations of the 
iris, and to improve the nutri- 
tion of the eye after certain in- 
flammations of the uveal tract 
(antiphlogistic iridectomy) ;t for 
the removal of foreign bodies or 
small growths embedded in the 
iris; to prepare an eye for the 
subsequent extraction of cata- 
ract (preliminary iridectomy). 

Operative Technic . — The 

following instruments are re- 
quired: A stop speculum, fixa- 
tion forceps, iris forceps, bent 
keratome, Graefc knife, blunt 
hook, iris s(dssors, probe-pointed 
scissors, metal spatula, and 
probe. (For instruments see 
Fig. 456.) The usual prepara- 
tion having been made, the eye 
may be cocainized, or, if the 
surgeon prefers, placed under 
the influence of holocain, except 
in (certain cases of high-grade 
congestion, such as one en- 
counters in . acute glaucoma, 
where, in my opinion, a gen- 
eral anesthetic is required. 
The speculum is inserted and 
the conjunctiva and subconjunctival tissue firmly seized with fixation 
forceps at a point opposite to that of the proposed section, if a lance- 
shaped knife is to be employed, or upon the inner side of the eyeball, 
just below its horizontal level, if a narrow Graefe knife is used. Using 
a keratome, its point is next brought in contact with the apparent corneo- 

* Such operations as corelysis, or synechotomy and iridodesis, have deservedly 
fallen into disuse and are not described; neither is it possible to include numerous 
modifications of operative technic applied to iridectomies for special purposes. 
The methods described are those suited to the majority of cases, or those most 
often encountered. 

t This is a term employed by Herman Knapp. 



Fia. 461. — Introduction op Keratome 
Operation op Iridectomy (after llaab). 
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scleral margin, or a millimeter from the junction of the sclera with the 
cornea, in a direction at right angles to the cornea. This direction it keeps 
while the point is thrust through the tissue until it just appears within 
the anterior chamber. The handle of the instrument must now be de- 
pressed, so that the point of the keratome shall not wound the iris or the 
lens, but move in a plane parallel with the iris, which it keeps as the blade 
of the instrument is slowly pushed onward to the desired depth (Fig. 
461). The withdrawal of the knife must be slow and its point kept well 
toward the posterior surface of tlie cornea, permitting the aqueous to 
escape slowly and avoiding the capsule of the crystalline lens. 

If a Graefe cataract knife is employed, the method of its introduction 
is exactly that which has been described in the operation for cataract 
(page 866). This instrument is preferable and usually necessary" if the 
anterior chamber is shallow. The flap need not be more than 2 mm. in 
height. After the incision 


with either of the instru- 
ments is completed, the 
curved iris forceps are in- 
troduced with expanded 
blades in order to grasj) 
the pupillary margin of the 
iris. The forceps are now 
withdrawn with the in- 
cluded tissue, which is cut 
off with one or two snips 
of the iris scissors, which 
reach the tissue from the 
side in the manner shown 
in the illustration, or, as 
preferred by many sur- 
geons, from in front over 
the surface of the cornea 



(Fig. 462). With a metal 
probe and spatula the 


Fig. 462. — Removal of Iris in Operation of Iridec- 
tomy. 


\vound is dressed so that 


no particle of iris tissue shall remain within its lips. The procedure is 
exactly that which is suited to the second stage of the operation for 
(jataract (page 868). If much blood has followed the cutting of the iris 
and filled the anterior chamber, it can usually be evacuated by gentle 
pressure at the base of the cornea, a procedure, however, which must 
not be tried except in the gentlest manner and for the shortest time 
possible, in those cases in which the crystalline lens is clear, and is 
to remain so, lest the trituration should induce the formation of a 


cataract. 


After most iridectomies, those for glaucoma usually being excepted, 
a dmp of a sterile atropin solution should be instilled before the bandage 
is applied. The subsequent management of the case, and the complica- 
tions which may arise during the healing process, as well as their treat- 
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ment, are largely the same as those already described in connection with 
the operation for cataract (page 870). 

Modifications of Technic Necessary to Meet Special Indications. — 
In optical iridectomy a narrow coloboma, if possible, should be placed in- 
ward, or downward and inward, for example, in central leucorna of the 
cornea, or in central congenital cataract (page 875), and instead of using 
the iris forceps to withdraw the tissue, a blunt or Tyrrell hook may be 
employed. Many modifications of optical iridectomy have been tried, 
the best of them being that known jis precorneal iridotomy, described by 
Axenfeld, in which the iris is made to prolapse through a small corneal 
incision, when it is incised with a radial scissor-cut, not excised, and 



P'lG. 463. — Orkbsino the Pillars of the Coloboma after Iriukctomt (after liaab). 

carefully replaced. Them is gradual separation of the cut, making a 
narrow aperture in the iris. 

In anti-gUiucomatous iridectomy the anterior chamber must be opened 
by as peripheral an incision as is safe, and it should be at least 2 mm. pos- 
terior to the apparent corneoscleral junction; otherwise the root of the 
iris cannot be seized. In acute congestive glaucoma it is usually taught 
that at least one-fifth of the iris should be included in the excised tissue, 
and it is preferable that the coloboma be made upward. A less extensive 
iridectomy, if technically correct, will accomplish equally good purposes, 
and this is especially tnie if it is performed for non-congestive or so- 
called chronic glaucoma. 

The essential symptoms of that disease, which requires a peripheral 
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iridectomy for its cure, namely, acide glaucoma^ are greatly increased in- 
traocular tension, semi-dilated, immobile pupil, shallow anterior cham- 
ber, steamy and anesthetic cornea, great reduction of visual acuity, and 
violent pain. 

In chronic non-congestive gUiucoma there are only slight increase of 
intraocular tension, not constantly present, no external inflammatory 
signs, progressive loss of the visual field, especially from the nasal side, 
marked loss of light-sense, and the ophthalmoscopic signs of the disease, 
namely, cupping of the optic disc and the formation of a halo about its 
margin. It may be treated by an iridectomy, also peripheral, but not 
necessarily so broad as in the acute varieties of the affection. 

In both of these diseases myotics are of signal service. In the acute 
forms either salicylate of eserin or hydn)chlorate of pilocarpin should be 
employed in a strength of 1 to 2 grains to the ounce of the former, and 2 
to 4 grains to the ounce of the latter drug, the instillations being repeated 
with sufficient frecjuency to contract the pupil. If they fail, iridectomy 
is necessary. In chronic glaucoma the strength of the myotic solutions 
should not at fii*st exceed from J to J grain to the ounce. Iridectomy is 
much less certain in its effects than in acute glaucoma and is not advised 
at all by some surgeons. In recent times this disease has been treated 
by excision of the superior cervical sympalhetic ganglion. (SeeVol. II, p. 
745.) The results of this operation, however, have not been satisfac- 
tory, and it has been abandoned by many surgeons. Sclerotomy is pre- 
ferred by some surgeons to iridectomy, or a sclerotomy followed later by 
iridectomy, as was advised by De Weeker. Some operators endeavor to 
make a filtering cicatrix in their operations for the relief of glaucoma 
{Lagrange, Holth, Herbert). 


OPERATIONS ON THE SCLERA, CORNEA, AND CONJUNCTIVA. 

Anterior Sclerotomy. — ^This operation is sometimes employed as a 
substitute for iridectomy. It is also useful to reduce intnw^cular tension 
if an iridectomy has failed, and is one of the operations which may lie 
practised for the relief of hydrophthalmos or congenital glauconui. It is 
not as efficient as iridectomy in securing filtration at the angle of the 
anterior chamber, but has the advantage that it may be reiieated as often 
as necessary. 

With a narrow Graefe cataract knife, or a specially constructed knife, 
a puncture is made through the sclerotic 1 mm. frein the border of the 
cornea and brought out at a corresponding point upon the opposite side, 
very much in the same manner jis the knife is passed acmss the anterior 
chamber in the operation of the extraction of cataract, except that the 
puncture and counter-puncture lie within the sclera, and should be so 
placed as if it was intended to form a flap 2 mm. in height out of the upper, 
or equally well out of the lower, part of the cornea. The two punctures 
are enlarged by means of a slight sawing movement of the knife, which 
must be withdrawn, however, before the section is completed, leaving the 
central quarter of the sclerotic flap and as much of the conjunctiva as 
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possible, except where it is punctureil, undivided (Fig. 464). Should 
prolapse of the iris occur after withdrawal of the knife, it must be excised, 
as in the operation of iridectomy, if it cannot be replaced with a spatula. 
To prevent such prelapse, the iris should be under the influence of a my- 
otic before the operation, and this drug should be continucil dining the 
after-treatment, which is the same iis that suited to. an iridectomy. 
Some surgeons, following the advice of the late De Weeker, are ac(;us- 
tomed to perform an anterior scleretomy in the treatment of glaucoma 
some days prior to an iridectomy, because they believe that the technic 
of the latter operation is facilitated by the deepening of the anterior 
chamber which the sclerotomy causes. I^agrange performs an operation 
which is practically a combination of sclerotomy and iridectomy for the 
Slime purpose. Heine has designed an operation for the relief of glau- 



Fuj. 464. — Anterior Sclerotomy — Incision Below (after Haab). 


coma to which he gives the name cyclodialysis. In this procedure an 
opening is made into the sclera, parallel to the cornea and 6 mm. from 
it, through which a spatula is introduced between the sclera and the uveal 
tract through the liganientum pectinatum into the anterior chamber. 

Posterior Sclerotomy. — ^This operation is employed in hemor- 
rhagic glaucoma which is not suited to iridectomy, and for the relief of 
detachment of the retina. A Graefe cataract knife is entered at a 
point between the external and inferior rectus muscles, 8 mm. from the 
corneal margin, and the blade passed toward the center of the eyeball to 
a depth of 4 to 6 mm., thus dividing the sclera, the underlying coats of 
the eye, and the vitreous. Next, the knife is slowly withdrawn in such a 
manner that it executes a quarter turn, as the result of which a small 
triangular wound is formed which favore filtration. Like anterior sclerot- 
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omy, this openiiion may be repeated Jis occiision requires, and forms, as 
Priestley Smith and Harold Gifford, and more recently, Arnold Knapp, 
have maintained, and as I can confirm from personal experience, a valu- 
able measure preceding an iridectomy for the types of glaucoma just 
described. 

Removal of Foreign Bodies from the Cornea.— Small foreign 
bodies— for example, cinders, emery, fragments of metal, small thorns, 
and the like — readily lodge upon the surface of the cornea, or become 
embedded within its tissues. These accidents are of frecpicnt occur- 
rence; for example, among 8778 patients applying in my service in the 
University Hospital during four yearn, 311, or about 3i per cent, of 
them, came for the relief of foreign bodies embedded in the cornea. 
Search for these intruders should always be made with the aid of oblique 
illumination and a magnifying ghkss, either of the ordinary tyi)e, or, better 
still, in the form of a corneal loupe, that is to say, a ghiss specially pre- 
])ared for inspecting the cornea. If the body is simply lodged upon the 
suifaceof the cornea, after this structure is cocainized or holocainized in 
the usual manner, the body may be flicke<l from its ))lace with the aid of 
a prol)e upon which has been twisted a small particle of sterile cotton. 
If it is embedded, it must be ])icked from its ])osition with a sterilized metal 
spud with as little laceration of the surrounding corneal epithelium as is 
possible. Afterward the eye should be carefully flushed with a saturated 
boric acid solution, or a 1: 5()(K) solution of cyanid of mercury, and if 
there has been much abrasion of the corneal ei)ithelium, a light compress 
l)andagc should be apydied for the next twenty-four hours until this e}>i- 
thelium is regenerated, lest the cornea become infected from the conjunc- 
tival juices and produce by the entrence of micro-organisms, notably the 
pneumococcus, a sloughing ulcer. The ]>ernici()us ha))it of workmen of re- 
moving foreign bodies from eyes with toothpicks cannot be too strongly 
condemned and has been the means of producing many cases of hy})o- 
pyon keratitis. If the foreign body is not found l)y inspcc^ting the 
cornea, the lids should be carefully cvei-ted and thoroughly examined 
with the magnifying glass, and often the lm<ly will be found cither di- 
rectly underneath the lid, or hidden in the folds of the conjunctiva, from 
which it may be readily removed in the ordinary manner. 

Occasionally small particles of metal, iron or steel, arc so dee])ly em- 
bedded that it is difficult to reach them without undue laceration with a 
sf)ud. Under these circumstances the point of an electromagnet may be 
applied. If the foreign body passes entirely through the cornea into the 
anterior chamber, this cavity must be opened in the same manner as if 
an iridectomy were to be performed and an effort made to seize the body 
with forceps. If it is entangled in the iris, it may be necessary to remove 
a small portion of this tissue with the foreign body. If the body is metal 
it should be removed with a small magnet. 

Paracentesis of the Cornea.— This operation may be employed 
for temporarily reducing the intraocular tension in iritis or uveitis, in 
corneal ulcers which threaten to perforate, in glaucoma, provided it is 
not possible to make an iridectomy or sclerotomy, and to drain the anterior 
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chamber if it contains a collection of pus, blood, etc. It is performed 
83 follows: Either with a narrow keratome or with a paracentesis 
needle, constructed with a shoulder in order to prevent undue depth of 
entrance, the cornea is punctured near its lower margin, the instrument 
being inserted at an angle of 45 degrees with the point of contact. As 
the needle is withdrawn it should be slightly rotated, so that the lips of 
the wound are opened and thus facilitate the escape of the contents of the 
aqueous chamber. 

Operative Treatment of Corneal Ulcers. — ^The forms of cor- 
neal ulcer which furnish the indications for surgical interference are 
chiefly those known as infected or sloughing ulcers, in which the lesion in 
the cornea tends to spread and increase, and Is surrounded by a purulent 
infiltration and often associated with a collection of purulent material 
in the bottom of the anterior chamber (hypopyon). Usually such an 
ulcer follows a slight injury of the cornea which becomes infected from 
the surrounding conjunctival juices, or from the adjacent lachrymal 
canal, and in 95 per cent, of the cases the active micro-organism is the 
pneumococcus. Sloughing ulcers, however, also are caused by staphylo- 
cocci, streptococci, bacterium coli, bacillus pyocyancus, and by other 
rarer micro-oi’ganisrns. Keratitis, due to an infection from the asper- 
gillus fumigatus, is an uncommon disease. 

Sloughing keratitis, as it accompanies a number of the infectious 
diseases, — notably, smallpox, measles, and scarlet fever, — is also encoun- 
tered, and more rai*ely certain special types of corneal infection; for ex- 
ample, the infected marginal ulcer, Mooren^s rodent ulcer, dendriform 
ulcei-s, etc. 

Treatment , — ^The treatment should include a rigorous cleansing of the 
conjunctival sac with boric acid solution, or bichlorid of mercury, 1 : 10,000, 
or cyanid of mercury, 1 : 5000, and the instillation of an atropin 
solution, 4 grains to the ounce, with sufficient frequency to maintain 
mydriasis and prevent iritis. The spread of infection is best checked 
by coloring the ulcer with a 2 per cent, solution of fluorescin, which 
stains all the necrotic tissue a yellowish-green color, and touching this 
area with a probe which has been dipped in a solution of pure carbolic 
acid, of nitric acid as recommended by Haab, or of trichloracetic acid 
as advocated by Clifford, L, W. Fox, I^ulson, myself, and many 
others. After the application, or even independently of it, iodoform 
may be dusted upon the surface of the ulcer and the eye closed with 
a lightly applied compressing bandage, which is to be renewed at each 
dressing, two or three times a day. If these measures fail, or if from 
the beginning the process is sufficiently malignant to demand it, the 
actual cautery may be applied, either a small Paquelin cautery or a 
galvanocautery. The edge and floor of the ulcer should be gently but 
thoroughly burned. If neither a Paquelin nor a galvano-cautery is at 
hand, an ordinary knitting-needle or a platinum probe heated in a spirit- 
lamp will suffice. If the intraocular tension should rise, or if there is a 
large collection of pus in the anterior chamber, paracentesis of the cornea 
(page 883) may be practised, or an incision made directly through the 
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ulcer, after the manner of Saemisch, as follows: The lids being separated 
and the eyeball steadied in the usual manner, a narrow cataract knife is 
entered on one side of the cornea, and carried across the anterior chamber 
beneath the ulcer, and the section made forward directly through the 
diseased area. Through this incision the hypopyon escapes, or if not, it 
may be removed by means of delicate forceps, or washed out with 
physiologic salt solution. The after-treatment is exa(!tly that which 
has been described, and the incision may be reopened with a probe as 
often as additional drainage is recpiired. 

Patients with severe corneal ulceis should be kept in bed, and should 
have general supporting and tonic treatment. Dionin in 5 per cent, 
solution locally is of great service and may be used in addition to the 
atropin. In some cases subconjunctival injections, cither of physiologic 
salt solution or of cyanid of mercury, as recommended by Darier, are of 
signal service. The .sm/m ireaimeni developed l)y Romer has not met 
with the success which was at fii'st anticipated. Should the lachrymal 
sac be inflamed and pus be issuing from the punctum, this must be treated 
in the usual manner, or, better still, the sac should be extirpated (page 
923). Argyrol in 25 per cent, solution and protargol in 20 per cent, 
solution frequently instilled into the conjunctival sac ai*e of service in 
the treatment of infected corneal ulcei*s, and may be applied at each 
dressing. 

Treatment of Corneal, Conjunctival, and Corneoscleral 
Wounds. — The treatment of an incised or lacerated conjunctival wound, 
provided this tissue is alone involved, is a comparatively simple matter. 
After the usual cleansing of the conjunctival surfaces with a boric acid 
solution, the lacerated tissues may be united with a fine silk suture and 
a compress bandage applied. The suture should be removed at the end 
of forty-eight hours. Incised wounds of the cornea are more serious, as 
under the best of circumstances they interfere with vision. If not of 
great extent and unassociated with prolapse of the underlying tissues, 
the conjunctival sac should be sterilized and a compress bandage applied, 
through which cold applications may be made. Usually union, if infec- 
tion is prevented, will occur within the first twelve hours. If the wound 
is an extensive one, and if the iris has prolapsed into it, and if examina- 
tion has excluded the presence within the eyeball of a foreign body, the 
prolapsed iris must be replaced, or if this is not possible, abscised, as in 
the operation of iridectomy, and the eye treated, after bandaging, precisely 
as after an iridectomy. 

In extensive wounds of the cornea it has been suggested by De Weeker, 
Kuhnt, Gamo Pinto, and other surgeons that healing may be secured 
more rapidly, and infection prevented, if the wound is temporarily covered 
with a flap of conjunctiva, obtained by loosening this membrane from 
the neighboring eyeball and holding it in place over the wounded cornea 
by means of sutures. As soon as the corneal wound has healed, the con- 
junctival covering is returned to its original situation. In place of using 
a conjunctival flap for this purpose gelatin wafers impregnated with 
iodoform, as recommended by Mules, or with collargol, as suggested by 
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Maitland Ramsay, may be employed. They are placed over the wound 
and held in place by means of a bandage until union takes place. 

Of even greater surgical importance aie wounds situated at the corneo- 
scleral junction, because of their pmximity to the so-called dangerous 
region of the eye (page 854), which, indeed, is frequently involved. They 
are usually inflicted by some sharp instrument, for example, a piece of 
glass, or wire, or knife-blade, or tine of a fork, etc. Associated with the 
wound almost always there is prolapse of the underlying tissue, either of 
the iris, or, if the wound has extended into the sclera, of the ciliary 
body. 

The treatment differs according to the conditions found at examina- 
tion. 

1. If the wound is fresh, and there is no prolapse of underlying tissue, 
and examination has determined the absence of a foreign body within the 
eye, the measures already described in connection with corneal wounds 
are applicable. 

2. If the wound is fresh, and there is prolapse of underlying tissue, 
and there is no foreign body within the eye, the prelapsed material should 
be carefully removedt exactly as if an iridectomy were being performed, 
and with the same instruments. The edge of the wound should next be 
penciled with a solution of bichlorid of mercury, 1 : 2000, and if it is 
gaping, drawn together with a delicate silk suture, which should be passed 
through the divided conjunctiva and not threugh the underlying sclera. 
The subsequent treatment of compressing bandage, atrepin mydriasis, 
rest in bed, and the internal administration of some form of mercury, 
preferably calomel, should be carefully carried out. 

3. If the wound is seen late and infection htis already begun in the 
form of a purulent iritis, or a purulent infection of deeper tissues, or if 
the eye contains a foreign body which cannot be removed, or if the patient 
cannot be under constant expert observation, or if the eye shows increas- 
ing and intractable inflammation, it should be enucleated, to prevent 
sympathetic ophthalmitis. 

If conservative measures are attempted, the strictest cleansing of the 
involved tissues should be practised. If the recommendation of llaab 
is followed, a small rod of sterilized iodoform may be introduced through 
the wound into the anterior chamber. This practice, however, has not 
met with the approval of all surgeons, and in my experience is not a 
necessary nor always a wise procedure. 

Wounds of the sclera may be made by any sharp instrument, or by 
a foreign body, or may be caused by a blow, and constitute the so-called 
ruptures of the sclerUy most frequently found about 3 mm. from the corneo- 
scleral junction and concentric with it (compare page 853). They may 
be simple ruptures^ that is to say, the overlying conjunctiva is not divided, 
or compound rupturesj that is to say, the overlying conjunctiva is divided. 
Exactly the same principles of treatment which have just been recited 
are applicable. Usually the stitches which close a wound through the 
sclera should not pass through the scleral tissue itself, but only through 
the overlying conjunctiva. Where the scleral wound is a large one and 
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gaping is wide, an additional single scleral suture is recommended by 
some surgeons. 

The consequences of any of these wounds may be serious, the most 
noteworthy complications being sympathetic ophthalmitis^ traumatic cata- 
ract, infection of the uveal tract and panophthalmitis, and even after 
complete healing, late detachment of the retina. 

The constitutional treatment of these injuries must never be lost sight 
of, and the best results are secured by the administration of mercury, as 
already mentioned, in the form of calomel, or, as Schirmer prefers, by 
means of inunctions. Of excellent repute also is the exhibition of full 
doses of salicylate of sodium after the coume of mercury, this remedy 
seemingly having the power of preventing the development of so-called 
sympathetic disease, or even, as Dal6n luis shown, of lessening the sever- 
ity of the manifestation should it arise. 

Sympathetic ophthalmitis, due in at least 80 per cent, of the cases 
to traumatism of the ciliary region, and liable to occur in about 13 per 
cent, of injured eyes (Fuchs), usually does not arise until three to six 
weeks after the injury of the exciting eycy and manifests itself in general 
in some form of iridocyclitis, with extensive involvement of the uveal 
tract in the sympaihizing eyeJ^ The pathogenesis has not been definitely 
settled, although we know that the old theory of a transference of impulses 
or poisons by way of the ciliary nerves is no longer tenable. It is (loubt- 
ful, too, if Ueutschmann^s theory of migratory ophthalmitis should be 
retained. Rdmer’s beautiful researches indicate, as lierlin originally 
thought, that the disease should be regarded as a metastasis, the metius- 
tatic infection proceeding by way of the blood-streams and depending 
upon some form of micro-organism j)athogcnic for the eye and not affect- 
ing the body generally. Some investigations of Zur Nedden indicate the 
discovery of this organism, but they ai-e not confirmed, and he himself is 
uncertain. Fuchses remarkable investigations of the anatomy of sym- 
pathetic ophthalmitis indicate that the lesioas am characteristic (this is 
denied by Huge and others) and develop in a definite form of infiltrating 
or proliferating uveitis. He believes that the pathogenic agent enters 
the second eye through the cirendation, and that the whole process should 
be regarded as a metastasis, exactly as this occurs in tumors. There- 
fore Berlin's theory and Rdmer's researches appear to be receiving ana- 
tomic confirmation. The treatment of sympathetic ophthalmitis, if it 
exists, is that suited to iritis — atropin, dionin, subconjunctival injections, 
mercury, and large doses of salicylate of sodium. It should be pre- 
vented by the enucleation of the ‘‘exciting eye "where the indications 
already recorded are present. 

Treatment of Burns of the Cornea and Conjunctiva.—Injuries 

of this character are commonly inflicted with lime (mortar or quick-lime), 
molten metals, powder, acids, and strong alkalis. The prognosis is par- 
ticularly grave in carbolic acid, lime, and ammonia bums, and often under 
the best of circumstances sloughing of the cornea, iritis, and panoph- 
thalmitis arise. Even when these serious sequels are averted, the de- 
struction of the mucous covering of the inner surfaces of the lids and the 
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eyeball is apt to be followed by an adhesion of these tissues, or the forma- 
tion of a symblepharon. 

After an accident involving a burn of the regions name<l, all foreign 
substances should be romoveil as quickly as possible. In lime burns, if 
any offending particles remain, they may be flushed out with water, or 
preferably, as Schmidt-Rimpler points out, with oil introduced with a 
syringe. Subsequently the pupils should be dilated with atropin, the 
cul-de-sac of the conjunctiva kept scrupulously clean and lubricated with 
olive or castor oil. In order to prevent adhesion between the lids and 
the eyeballs, it has l)een suggested to place between them a piece of gold- 
beater’s skin, or of thin rubber protective, or the skin which lines the 
inner surface of an eggshell. In my experience none of these expedients 





^ 1*10. 4d5. Teale h Operation for Symblepharon. 

The symblepharon is detached at a and removed. Two conjunctival flans h and r are formed 


are as valuable as the systematic breaking up of adhesions several times a 
day with a probe, associated with rigorous local antisepsis. 

Operations for Symblepharon. — If in spite of these precautions a 
symblepharon forms, after all inflammatory symptoms have subsided, 
an attempt must be made to remedy the condition. Unfortunately, the 
results are often most unsatisfactory. In general terms, the atlhesions 
should be divided, and the raw surfaces left after they are severed covered 
with flaps of healthy conjunctiva taken from the unaffected parts of the 
eyeball. This is feale’s method (Fig. 46,5). Occasionally the symble- 
pharon can be dissected back to the retrotarsal fold and doubled upon 
i^lf, so as to oppose a mucous surface to the globe. It is flxed in posi- 
tion by means of a ligature armed at either end with a needle passed 
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through the lid from the conjunctival surface. 1 n more extensive sy mble- 
pharons an attempt may be made, after the eyelid has been dissected from 
the eyeball, to prevent readhesion by inserting a graft made of rabbit's 
conjunctiva, or, as Hotz suggests, a Thierech graft. As the movement 
of the lid is apt to displace it the transplantctl skin, following the advice 
of Hotz and May, may be secui*ed by means of a rigid supi)ort, for example, 
a thin piece of lead, or a suitable glass prosthesis. This plate may be 
made of melted lead and covered with paraffin, as recently recommended 
by Wilder. 

Operations for Pterygium. — ^To remove a pterygium, which is a 
triangular shaped growth composed of vascular hypertrophied conjunc- 
tival and subconjunctival tis- 
sue, in its true form usually r 

situated at the inner side of f 

the eye with its apex attached 
to the corneal border, a va- 
riety of operations have been 
practised, which in general 
terms include excision, stran- 
gulation by ligature, and 
transplantation. Excision is 
suited to a small pterygium, 
iis the bared sui-facc leh after 
its removal may be covered 
by stitching together the 
margins of the conjunctiva. 

Usually, however, some form 
of transplantation is required, 
preceded by splitting the 
growth, after its ai)ex htis 
been detached, as in Knapp's 




operation, or transplanting it 
in its entirety, as in the op- 
eration of Desmarres, which 
has been modified by John 
D. McReynolds, and which is 
an excellent procedure. The 
description which follows is 


n 

Fig. 466 . — McRkynoldb’ Opkration for PTKRYciiuM. 

A, Showing necdlcH 1 and 2, which enter the 
neck of the pterygium p t r at a and b, and then pa.s8 
beneath the loosened lower Heginciit of conjunctiva 
X y z, and then emerge at c and d below the cornea. 
H, showing utcrygium p t e fixed by a single stitch 
c d beneath tne loosened lower segment of conjunctiva 
X y Zt while the former site of the growtli p x t is cov- 
ered by the normal smooth, stretched ami thinned out 
conjunctiva p x t. 


in McReynolds' own words: 


‘'Grasp completely the neck of the pterygium with strong but narrow 
fixation forceps. Pass a Graefe knife through the constriction and as 
close to the globe as possible, and then, with the cutting-edge turned 
toward the cornea, smoothly shave off overy particle of the growth from 
the cornea. With the fixation forceps still hold the pterygium, and with 
slender straight scissors divide the conjunctiva and subconjunctival tis- 
sue along the lower margin of the pterygium, commencing at its neck and 
extending toward the canthus, a distance of J to J of an inch. Still hold 
the pterygium with the forceps, and separate the body of the growth 
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from the sclera with any small, non-cutting instrument. Now separate 
well from the sclera the conjunctiva lying below the oblique incision made 
with scissore. Take a black silk thread, armed at each end with small 
curved needles, and carry both of these needles through the apex of the 
pterygium from without inward and separated from each other by a 
sufficient amount of the growth to secure a firm hold. Then carry these 
cutting needles downward beneath the loosened conjunctiva lying below 
the oblique incision made by the scissoi’s. The needles, after passing in 
parallel directions beneath the loosened lower segment of the conjunctiva 
until they reach the region of the lower fornix, should emerge from be- 
neath the conjunctiva at a distance of about J to } of an inch from each 
other. Next, with the forceps, lift up the loosened lower segment of the 
conjunctiva and gently exert traction upon the free ends of the threads, 
which have emerged from below, and the pterygium will glide beneath 
the loosened lower segment of the conjunctiva, and the threads may now 
be tightened and tied and the surplus portion of the thread cut off, leav- 
ing enough to facilitate the removal of the threads after proper union has 
occurred. It is extremely important that no incision be made along the 
upper border of the pterygium; otherwise it would gape and woukl leave 
a denuded space when downward traction is made upon the pterygium^^ 
(Fig. 466). 

With the operation of strangulation by ligature, destruction of the 
apex with cautery, and similar procedures I have had but slight ex- 
perience, and they do not appeal to me. Occiisionally a large, fleshy, 
and especially so-called pseudo-pten/gium must be treated ius is a symble- 
pharon (see page 888). 

Operations for Staphyloma. — One of the results of the distention 
of a cicatrix formed after the healing of a corneal ulcer to which the iris 
is adherent is a staphyloma, which may be partial, or if the entire cornea 
is involved, total. Occasionally sufficient clear cornea remains to im- 
prove the vision somewhat by an optical iridectomy (page 880), or, if 
this is not feasible, a partial staphyloma may be amputated and the 
wound allowed to heal under a compressing bandage, or the lips approxi- 
mated by means of sutures which pass only through the conjunctiva. It 
was the practice at one time to amputate total staphylomas, and after 
permitting the lens to escape to draw the edges together with interrupted 
sutures, which passed through the sclera, as in Critchett’s operation, or to 
cover over the amputated surface with sutures inserted in the conjunc- 
tiva, which was first carefully dissected from the corneal margin almost as 
far lus the equator of the eyeball, as in De Weeker's method, or passing 
them through the episclera or sclera, as Knapp suggested, but never 
through any part of the uvea. Under the name combined keratec- 
tomy this operation was practised by Panas, the cornea being amputated 
and the iris and lens carefully removed and the wound closed with su- 
tures. Should there be ciliary irritation, iridocyclitis, or sympathetic 
irritation, these operations are contraindicated, although if successful 
they furnish an excellent stump on which to rest prosthesis. Late irri- 
tability of the stump, however, rendering its removal necessary, is some- 
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times noted, and undue reaction, sympathetic irritation, and even sym- 
pathetic ophthalmitis have occurred, and generally the operation is less 
desirable than enucleation or one of its substitutes, an exception being 
in non-inflamed, staphylomatous eyes, jis they occur in children. 

Numerous operations have been devised for the relief of conical 
cornea^ and these are sometimes necessary, provided the visual acuity 
cannot be raised with suitable lenses to the required degree. Of all of 
those devised, a careful touching of the cone with a button-shaped 
electrocautery and thus producing a contracting scar, furnishes the best 
results. 

Operations for Granular Lids.— Granular conjunctivitis, or that dis- 
ease in which there is an inflammatory infiltration of the adenoid layer of the 
conjunctiva, associated with a development of follicles or trachoma gran- 
ules and enlargement of 
the papillary layer, is 
often best managed by 
operative procedures. 

Numerous methods have 
been devised. Among 
these the most impor- 
tant are: Abscission of 
the granulations, exci- 
sion of the retrotarsal 
folds, or of a strip of 
the infiltrated fornix, 
removal of a i)art of the 
tarsal conjunctiva at the 
same time that the strip 
of infiltrated fornix is 
excised, the so-called 
combined excision, ex- 
tirpation of the tarsus 
(Kuhnt's operation), 
and squeezing or rolling 
out of the trachoma follicles with suitable instruments, especially such as 
have been devised by Noyes, Knapp, and Kuhnt. 

Of these various procedures, the operation of expression, often 
known as Knapp^s operation, is usually the most satisfactory. With 
the aid of either general or local anesthesia, the upper lid is everted and 
the palpebral conjunctiva thoroughly exposed. Next, this is scarified 
superficially, and one blade of a Knapp^s rollei* forceps (Fig. 467) is pushed 
deeply between the ocular and palpebral conjunctiva and the other ap- 
plied to the everted surface of the tarsus. The forceps are now com- 
pressed and drawn forward and the infiltrated, soft tissue squeezed out as 
the cylinders roll over the surface of the fold held between them. This 
maneuver should be repeated until all of the morbid material has been 
thoroughly removed. The lower retrotarsal fold is treated in precisely 
the same way, and during the operation the exposed surfaces are flooded 



Fio. 467. — Knapp's Operation for Trachoma (Hansell and 
Sweet). 
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with a tepid solution of bichlorid, 1 : 8000. Cold compresses may be 
placed upon the eyelids for the next twenty-four houra, and subsequently 
there should be daily exposure of the conjunctival surfaces, which are 
touched with nitrate of silver, 10 grains to the ounce, or painted with 
protargol, 20 per cent., or rubbed with a stick of the sulphate of copper, 
according to circumstances. 

Some surgeons prefer the operation of grattnge, in which after expo- 
sure of the infiltrated tarsal conjunctiva and its scarification, bichlorid of 
mercury, 1 : 2000, is rubbed into the tissues with a brush. The reaction 
is apt to be very severe, and the operation possesses no advantages over 
the one just described. 

Of the other operations which have been mentioned, excision of a 
strip of conjunctiva containing the trachoma granules, or of the exposed 
fornix, the wound afterward being closed with sutures, is the least objec- 
tionable. With extirpation of the tai-sus as recommended by Kuhnt in 
certain cases of chronic trachoma and greatly infiltrated tarsus, I have had 
no experience. 

Tattooing the Cornea. — ^The disfigui’ement occasioned by the pres- 
ence of a dense leucoma the result of a corneal ulcer may bo lessened by 
tattooing the center of the tissue with India ink, which has been rubbed 
up with water into a fine paste, and which is pricked into the scar with an 
ordinary cataract needle, or with several needles set side by side. An 
attempt to obtain a uniform black surface should be made, and with 
care surprisingly good results may be obtained. 

Tumors of the cornea, if benign, — for example, dermoids, pa- 
pillomas, and certain cysts,— especially if situated at the .corneoscleral 
junction, may be removed by an ordinary dissection. Epibulbar sar- 
comata, if limited, have been treated in like manner; but as there is a 
history of recurrence in fully 80 per cent, of the cases, Verhoeff and I.or- 
ing properly recommend immediate removal of the eyeball. 


TREATMENT OF FOREIGN BODIES LODGED WITHIN THE EYEBALL. 

The treatment of foreign bodies within the eyeball diffei*s according 
to the character of the foreign substance. If the foreign body is com- 
posed of iron or steel and its presence and position cannot be determined 
owing to opacities in the media, or blood which fills the chambers of the 
eye, a diagnosis is possible with the aid of a magnetic needle, as was 
originally suggested by T. R. Pooley, of New York. Asmus and Hirsch- 
berg have constructed instruments, known as sideroscopesj by means of 
which a properly protected magnetic needle is held near the eye in 
different positions, and any deviation of the needle carefully noted. 
Where the deviation is greatest there is reason to suspect the presence of a 
foreign body . In recent years large, or so-called giant, magnets have been 
employed for diagnostic purposes. When such a magnet is placed close to 
the eye, it may dislodge the foreign body, the movement of which causes a 
localized pain. Sometimes, as will presently be shown, not only is the pain 
produced, but the body itself is drawn forward into the anterior chamber. 
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The absence of pain, however, does not excliule the presence of a foreign 
body, and therefore the test is not a perfectly sure one. 

By far the most accurate method of diiignosis under the conditions 
named consists in the employment of the x-rays, a plate-holder being 
placed upon the side of the head, and after suitable exposures a search is 
made on the skiagram for the shadow cast by the foreign body. Numer- 
ous methods have been devised for the use of the rays under these con- 
ditions; three — those designed by McKenzie Davidson, of England, 
William M. Sweet, of Philadelphia, and George Dixon, of New York — 
being in my judgment the most efficient, and of these three my experi- 
ence has been the greatest with Sweet’s method of localization. To 
quote Sweet’s words: These methods of localizing foreign bodies in 
the eyeball by means of the Rontgen rays are all based upon the study of 



Fio. 468 . — Showing the Ube of the Large Magnet in Extracting an Iron Spicule from the 

Eye (llaab). 


the shadow of the foreign substance on the radiograph in its relation to 
the shadow of one or more known points in relation to the eyeball. These 
fixed points from which the measurements are made may be situated on 
the eyelid or cheek, or suspended in front of the eyeball.” Space docs not 
permit a description of the technic of localizing bodies in this manner, and 
the reader is referred to the original papers of those whose metliods have 
been commended. 

With the Sweet apparatus, especially in the skilful hands of its designer, 
as well as those of Howard Pancoast, of the University Hospital, in my 
experience failure to detect the foreign body has practically never oc- 
curred, even if it was very small. Not only is the body detected, but 
its exact position is localized, so that the operative procedures which 
presently will be described are undertaken with the greatest facility. 

In former times, before the introduction of giant magnets, ordinary 
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hand magnets of moderate drawing power, notably the Hirschberg mag- 
net, were employed. The extension-point of the instrument was in- 
troduced if the body was in the vitreous chamber, or in the posterior 
portion of the eye, either through the original wound of entrance, or 
one made at the position where the body was assumed to be lodged. 
Often a successful and brilliant operation, it had the disadvantage of 
requiring the introduction within the vitreous chamber of an instru- 
ment and the disturbance of the delicate structures within. These 
small magnets, however, — still commended by some surgeons, notably 
by Simeon Snell, — aie of great value in removing bodies which remain 
within the anterior chamber, or which have been drawn there by more 
powerful magnets, the small extension-point being readily introduced 
through a small opening made in the anterior chamber with a keratome. 



Fig. 469. — Showing the Use of the Large Magnet in Extracting an Iron Spicule from the 

Eye (Uasb). 

If the body is lodged in the chamber or entangled in the iris, this pro- 
cedure is satisfactory. 

A great advance in the removal of magnetic bodies followed the intro- 
duction of the giant magnet by Haab (Haab's operation). This operation 
may be readily underatood by a reference to the accompanying illustrations 
(Figs. 468, 469) and by following the directions of Haab, as follows: 
‘‘After the usual antiseptic precautions and thorough cocain anesthesia, 
the center of the cornea is placed exactly opposite the pole of the 
magnet. If the presence of a large splinter is suspected, the pole 
of the magnet should first be allowed to act at some distance from 
the eye, the patient being told to look in the direction of the pole 
of the magnet. Occasionally first closure of the current may draw 
the foreign body behind the iris; if not, the current must be repeat- 
edly opened and closed. If under these conditions there is still no 
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bulging of the iris, more lateral portions of the cornea are successively 
brought opposite the pole, care being taken to avoid the region of the 
ciliary body. Should the body be drawn in such a manner that its pres- 
ence is indicated by the bulging of the iris, the current must be carefully 
regulated until the splinter passes through the pupil into the anterior 
chamber, from which it can readily be removed through a suitable corneal 
incision, either by introducing the extension-point of a small magnet, or 
by finishing the operation with a suitable extension-point attached to the 
giant magnet.” 

Exact localization with the Rontgen rays is not necessary if a 
giant magnet is used, its the body is usually drawn by the force of the 
magnet from whatever position it originally occupied into one from which 
it may be readily removed, but in my judgment it is far preferable 
to localize exactly by means of the Rcmtgen rays the position of the 
body, and then to make directly over it an incision through which it 
may be drawn, if preferred by a Haab magnet, or by one less bulky, — for 
example, the Sweet or Parker model, — without the introduction of the 
extension point into the vitreous, which simply touches the lips of the 
opened sclera. The results are just as good as when the attraction of 
a giant magnet conducts the body from its place in the posterior part 
of the eye, around the lens into the anterior chamber, from which it is 
subsequently removed. Indeed, this direct extraction after suitable local- 
ization yields better results, because it avoids the traumatism which is 
produced by the body when it takes a long route into the anterior 
chamber. To be sure, each case is a separate problem, and must be 
managed according to the conditions which surround it. 

In my experience with magnet operations, I have been enabled 
to save (this word being used to indicate that neither enucleation nor 
evisceration was required) 70 per cent, of the eyes which came under my 
care, while in 30 per cent, the original wound or subsequent inflammation 
made enucleation necessary. Of the 70 per cent, of saved eyes, 38.4 per 
cent, secured good vision. Much depends upon how soon after the ac- 
cident the eye is seen and how little laceration of the tissues is caused by 
the necessary manipulations. If infection is already present, it can some- 
times be checked, as Haab recommends, by the introduction into the 
wound after the body has been removed of sterilized iodoform rods, or by 
an actual cauterization of the tract of the wound with a galvanocautery, as 
Van Millingen recommends. If in spite of this, iridocyclitis persists, the 
eye should be enucleated to avoid sympathetic inflammation. If the 
foreign body cannot be dislodged by any suitable operative procedure, 
enucleation is usually required. 


OPERATIONS ON THE OCULAR MUSCLES. 

Operations on the ocular muscles are performed for the purpose of 
correcting derangements of the movements of the eye of such a nature 
that one eye deviates or tends to deviate from the point of fixation, that 
is, from the object which it is regarding. If the deviation of the eye is 
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one which the patient cannot overcome, it is a manifest deviation or 
strabismus, or heterotrojyia. If there is only a tendency of the visual line 
to deviate from the point of fixation, it is a latent deviation or strabismus, 
or heterophoria. The deviation of a manifest strabismus may be inward 
(convergent strabismus), outward (divergent strabismus), upward (sur- 
sumvergent strabismus), downward (deorsumvergent strabismus), and 
this strabismus may be concomitant, under which circumstances it is 
characterized by the power of the squinting eye to follow the movements 
of the other eye in all directions, the angle of the squint always remaining 
the same, or paralytic strabismus, which if complete is charactenzed by 
the failui*e of the affected eye to move in the line of direction of the action 
of the affected muscle, and is accompanied by diplopia. 

(a) Concomitant convergent strabismus, or esotropia, which 
usually begins about the third year of life, and w'hich in general terms de- 
pends upon a disturbance of the relation between accommodation and con- 
vergence caused by errors of ^fraction, together with an inequality in the 
vision of the two eyes and a disturbance of innervation and defective 
development of the fusion faculty, must always be first ti*eated by an 
accurate neutralization of the refractive error after thorough mydriasis 
with atropin. Glasses should be adjusted as soon jis possible after 
the squint is detected, and if them is amblyopia of one eye, its vision 
shoul(i be trained by excluding the sound eye with a shade or ban- 
dage, or by keeping it under the influence of atropin for long periods of 
time. The fusion faculty should be trained by suitable stemoscopic ex- 
ercises, and of the various instruments at present available the best 
results am accomplished with the Worth amblyoscope or one of its 
modifications. If these methods fail to bring about parallelism of the 
visual axes, even though the fusion power has been developed by the 
exercises named, operative treatment is desirable, but is not wise before 
the eighth year of life, and not until the glasses and exercises have been 
tried for at least six or seven months. 

The simplest of these operations is tenotomy of the internal rectus, 
which requires the following instruments: A stop speculum, two strabis- 
mus hooks, fixation forceps, and a pair of probe-pointed scissors. In 
young children general anesthesia may be necessary; in others cocain- 
adrenalin anesthesia is quite sufficient. The stop speculum is introduced, 
the surgeon seizes with fixation forceps a fold of conjunctival and sub- 
conjunctival tissue parallel with the corneal margin over the insertion of 
the tendon (see page 851), and divides the tissue raised by the forceps in a 
horizontal direction down to the sclera, and also opens the capsule of 
Tenon. Next, the point of a strabismus hook is passed behind the in- 
sertion of the tendon, which should be carefully lifted from its j^osition 
upon the sclera and put slightly upon the stretch, and while in this posi- 
tion cut from its attachment close to the sclera by means of the blunt- 
pointed scissors. The hook is now passed, with its point turned above 
and below, and any tendinous fibers which may have escaped are divided 
(Fig. 470). If the division has been a correct one, the hook will pass 
readily to the corneal margin. The conjunctival wound is closed by a 
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single vertical suture, unless it is desired to diminish the effect of the opera- 
tion, when the suture is passed in a horizontal direction. The conjunc- 
tival cul-de-sac should be thoroughly flooded with tepid boric acid solu- 
tion, and both eyes lightly bandaged for two days, or, if the patient 
remains in the house and under observation, no bandage is applied, 
but the correcting glasses are worn immediately after the tenotomy, 
and the eyes, if necessary, shaded with dark glasses. This is the open 
method of operating, sometimes called Graefe's method. In place of it, 
Snellen's modification is very satisfactory. In this a small incision about 
4 mm. in width is made through the conjunctiva over the insertion of the 
tendon, the center of which is then incised vertically. Through the open- 



Fi(i. 470 . — Expohi’rk ok thk Internal Rkctub Tkndon, which ib Liftkd upon a Hook (after 

Haab). 

This drawing also illustrates Prince’s method of advancement (page 899). The suture in the 
sclera, to which the tendon is afterward fastened, is seen lying along the conical margin. 


ing the point of a strabismus hook is inserted, and the upper and lower 
half of the tendon respectively divided. 

In place of these methods, the tendon may be reached, as wiis advised 
by Critchett, through a subconjundival incision. With a fine-toothed 
forceps a fold of conjunctiva and subjacent fascia on a level with the 
lower border of the tendon is seized, and an opening made just large 
enough to admit a strabismus hook, which is insinuated behind the tendon, 
the wound at the same time being held open with the forceps. After its 
insertion, the hook is pressed firmly against the sclerotic and pushed 
between this and the tendon as far as the elbow of the instrument will 
permit. It is next drawn forward and outward toward the cornea and 
will be stopped by the insertion of the tendon. The scissors, with blades 
slightly parted, are next introduced into the wound between the hook 
VOL. IV — 57 
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and the eye and the tendon divided close to its sclerotic attachment. 
Subsequently the hook is passed through the opening several times in 
order to catch any strands which may have escaped. 

Complete tenotomy of the internus usually corrects a deviation of 15 
to 20 degrees angular measurement. It is not desirable to neutralize the 
deviation completely, lest divergence occur in later life. In some forms of 
strabismus each internus may be divided, especially if the strabismus is 
alternating, with good vision in each eye, but great care is necessary before 
I)erforming these bilateral operations to avoid subsequent divergence. 
Generally, if the squint is unilateral and exceeds 30 degre^es, and the 
deviating eye is amblyopic, it is necessary to combine tenotomy with 
advancement of the antagonistic muscle, or, as is especially advocated 
by Landolt, to dispense altogether with tenotomies of the internus be- 
cause of the bad 



Fig. 471. — Lanuolt’b Method of Advancement. 


effect which they 
afterward have 
upon converging 
power, and gain 
the desired msiilt 
by a bilateral 
advancement of 
the extern!. 

Advance- 
ment of a Rec- 
tus Tendon. — 
In convergent 
strabismus of 
such character 
that advance- 
ment is required 
of the external 
rectus muscle, 
the operation 
may be per- 
formed as fol- 


lows, and with the same instruments that are used in tenotomy, to 
which are added suitable curved needles, a needle-holder, silk thread, 
and advancement forceps: An opening is made in the conjunctiva 
immediately over the insertion of the tendon which is to be advanced, 
twice the breadth of the tendon, and the band of conjunctiva be- 
tween tliis opening and the cornea separated from the sclerotic. A 


strabismus hook is next inserted beneath the tendon, which is freely 
separated from the sclera, and the hook brought well up to the in- 
sertion of the tendon, great care being taken that the whole width 
of this structure is held on the hook. A curved needle carrying a 
strong silk suture is introduced from the upper margin of the tendon, 
between it and the sclerotic, and passed through the tendon at its middle 
line. In similar manner another suture is passed behind the tendon from 
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its lower margin and through it close to the first suture. At this stage 
some surgeons knot the sutures firmly on the tendon, a long end being 
left to each, although this knotting is not a necessary procedui’e and 
somewhat complicates the subsequent removal of the suture. For the 
strabismus hook a Princess advancement foi-ceps is now substituted, 
which grasps the tendon firmly. The needle on the end of each sutui-e 
is next passed through the episcleral tissue and beneath the conjunctival 
flap to the margin of the cornea, and, while an assistant rotates the eye- 
ball toward the muscle which is to be advancerl, each suture is tied with 
its own end. Redundant tissue may be trimmed away and the con- 
junctiva sewed with three interrupted sutures over the advanced tendon. 

The subsequent treatment requires a light compress bandage over 
both eyes, which should be in place for at least seven days, at the expira- 
tion of which time the bandage is dispensed with, the sutures removed, 
and the patient required to wear his correcting glass. 

Space does not permit any attempt at a description of the numerous 
modifications of advancement which have been designed by various sur- 
geons. Among these the most useful arc Landolt’s method, the technic 
of which can be understood from the accompanying illustration (Fig. 471); 
Prince’s method of advancement, which depends upon forming an un- 
yielding fixation point by utilizing the dense episcleral tissue, severing 
the muscle, and regulating the effect by a pulley suture; Schweigger’s 
method of free exposure of the muscle, and after the tendon is divided 
resection of a portion of its end; Bruns’ method, ))y means of which a tuck 
in the tendon is formed, which is firmly flattened down, drawn strongly 
forward, and held in place by a combination of pulley and g\iy suture; 
Todd’s method, by which a considerable portion of the tendon is exposed 
by means of a flap incision thro\igh the conjunctiva and capsule, and the 
formation, with the aid of an instniment known as a tendon-folder, of 
an actual fold, the duplicaturc being fixed with catgut sutures enforced 
with silk sutures which include the conjunctival flap; and Worth’s method 
of advancement, by means of which the portion of the suture with which 
the tendon is concerned is secured by including the adjoining Tenon’s cap- 
sule with the tendon. 

In place of advancement of the tendon, there have been several opera- 
tions designed, which in general terms may be described jus shortening 
of the tendon, or, instead of advancing the tendon itself, an advance- 
ment of the capsule of Tenon has been practised, especially by l)e Weeker 
and Knapp. The last named operation, • however, is rather temporary 
in its results. It is, however, suited to relieve small defects, especially 
various types of heterophoria. 

Some idea of the numerous operations which have from time to time 
been devised may be gained from the statement of Haab, who after de- 
scribing fourteen of these operations says he has by no means exhausted 
the subject. 

(b) Divergent Concomitant Strabismus, or Exotropia.— In this 
affection there is a divergence of one eye from the point of fixation, and 
if after correction of the refractive error and exercises suited to train- 



900 


SURGERY OF THE EYE. 


ing convergence, the deviation continues, it may be corrected either 
by a bilateral tenotomy of the extemi, performed in precisely the same 
manner as when the internus is divided, or, more frequently and always 
more successfully, by an advancement of one or both interni, according 
to the methods already described in connection with the externus. These 
same operations are suited to the superior and inferior recti muscles, if 
the occasion for their division or advancement should arise. 

(c) Paralytic Strabismus. — Occasionally, in long-standing paralytic 
strabismus, when this has not yielded to remedial agents directed to 
the removal of the cause of the strabismus, or to orthoptic training, 
operation is justifiable, and the methods already described may be put 
into practice, and generally, provided it is a i*ectus muscle that is defec- 
tive, the operation of advancement. 

(d) Latent strabismus, or heterophoria, in which there is only 
a tendency of the visual axes to deviate from parallelism, is sometimes 
treated by means of operation. Should there be an excessive action of 
one muscle, — for example, a convergence-excess producing esophoria, or 
a tendency to inward deviation, — tenotomy of an internus may be per- 
formed; or a divergence-excess producing exophoi*ia, a tenotomy of the 
externus. p]xophoria, due to convergence-insufficiency, indicates ad- 
vancement of the internus, and esophoria, dependent upon divergence- 
insufficiency, advancement of the externus. 

In like manner tenotomies of the superior recti are performed when 
there are tendencies to vertical deviations. 

In place of complete tenotomies, partial tenotomies have been especially 
advocated by Stevens and those who follow his teachings. In these a suf- 
ficient number of the fibera of the tendon upon which the operation is per- 
formed are divided to produce orthophoria, or parallelism of the visual axes, 
careful measurements with prisms, or with a Maddox rod, or similar instru- 
ment being made during the operation, which is exactly graduated to meet 
the required results. For the details of performing such operations and for 
the indications which they meet the reader must consult books especially 
devoted to ophthalmology. I am strongly of the opinion that opera- 
tions for the relief of heterophoria should not be performed until all 
measures, especially those which include the various forms of gymnastic 
exercises with prisms and suitable correction of the refractive error, have 
been carefully and prolongedly tried, and that so-called ‘‘graduated 
tenotomies” are usually unsatisfactory procedures. 


ENUCLEATION OF THE EYEBALL AND ITS INDICATIpNS. 

The indications for removal of the eyeball are the following: 

1. Malignant growths situated in the retina (glioma), the choroid 
and ciliary body (sarcoma), the surface of the eyeball (epibulbar). Ex- 
ceptionally epibulbar growths can be removed without sacrificing the 
entire globe. 

2. Certain types of orbital growth, so situated that they cannot be 
reached by any other method. 
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3. Staphyloma and buphthalmos, if these are unsightly, or painful, 
owing to recurring inflammation. 

4. Eyes blind from iridochoroiditis, glaucoma, phthisis bulbi, es- 
pecially when associated with pain, inflammation, etc. 

5. Extensively injured eyes, especially if already infected, or eyes 
which contain foreign bodies which all reasonable attempts have failed 
to remove. 

6. Eyes which cause so-called sympathetic irritation, for example, 
chronic iridochoroiditis, old injuries, staphylomas, etc. 

7. Traumatic iridocyclitis, in order to prevent sympathetic ophthal- 
mitis, or to hasten its cure if it has already begun, provided the exciting 
eye itself is blind. 

8. General infection of the eyeball, or panophthalmitis. (F or ex- 
ceptions, see page 903.) 

9. Eyes blind from any cause, provided they are of themselves very 
painful, even though they are not producing sympathetic irritation. 

Operation of Enucleation.— The following instruments are neces- 
sary: A stop speculum, fixation forceps, dissecting forceps, strabismus 
hook, and a pair of scissora curved on the flat. The patient being 
fully anesthetized (enucleation is perfectly fcjisible, although not always 
entirely painless, with local anesthesia), the lids are separated in the usual 
manner with a stop speculum, and the surgeon divides the conjunctiva 
and adjacent fascia in a circle as close jis j)ossible to the margin of the 
cornea, and separates it as far as the insertion of each rectus tendon. Be- 
ginning with the superior rectus, each tendon is raised upon a strabismus 
hook and divided close to the sclera. Next, the eye is made to starf for- 
ward by inserting the stop speculum somewhat more deeply, while the 
surgeon introduces the curved scissois between the severed conjunctiva 
and the freed eyeball, follows the curve of the latter until the optic nerve 
is reached, where the blades are expanded and the nerve seized and cut 
close to the sclera. The attachments of the oblupie muscles and the 
remaining tissue which cling to the eyeball are finally severed. By this 
method the eyeball is removed without injury to the capsule of Tenon 
and the underlying tissues. It is often known as Bonet's method (Fig. 472) . 

A very rapid enucleation may be performed according to the Vienna 
method, as follows: In the right eye, for example, the tendon of the in- 
ternal rectus, together with the overlying conjunctiva, is seized with 
forceps, divided, and the stump retained in the grasp of the instrument. 
With scissois the inferior and superior rectus are next severed, together 
with the overlying conjunctiva. The globe is drawn forward, rotated 
outward, and the optic nerve divided. The operation is concluded by 
cutting the external rectus and the two oblique muscles close to the globe. 
The same operation may be begun by incising the conjunctiva a few 
millimeters from the corneal margin and pushing it backward, and then, 
in succession, dividing the muscles in the manner already described. 

In recent years the technic of enucleation has been greatly improved, 
and modified. In complete enucleation, in general terms, these modifica- 
tions reside in the management of the divided tendons, which formerly 
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were allowed to slip backward and the severed conjunctiva united by 
interrupted sutures or a purse-string suture, or, as some surgeons preferred, 
and some unfortunately teach even at the |:)resent time, allowed to remain 
unsutured. If, how^ever, each rectus tendon is fjisteiied to th(^ margin of 
the conjunctiva, and at the completion of the operation is secured in this 
position, the tendons retain a firm hold upon the stump and increase its 
movements, which are transmitted to the artificial eye which rests upon it . 

After removal of the globe by any of these methods the hemorrhage 
is usually slight and can be checked by pressure. The socket should 
be thoroughly irrigated w'ith a 1:8000 bichlorid solution and dressed in 
the usual manner with a pad of gauze held in place by a figure-of-eight 
gauze roller. I'sually the patient should lemain in bed for forty-eight 



Fig. 472 . — Enucleation of an Eyedall (after llaab). 

The globe has been rotated to the extreme right and the optic nerve is being divided with the 


houi’s. The sutures should be removed on the third or fourth day, and 
an artificial eye adjusted at the expiration of two weeks. 

Very occasionally severe hemorrhage follows an enucleation, generally 
as the result of some anomalous distribution of vessels. It practically 
always can be controlled by packing. It is difficult to seize the bleeding 
point with a hemostat, although this may be tried. In one or two cases 
of very severe and recurring bleeding, filling the socket with melted 
paraffin has proved efficient. 

Complications following the operation are uncommon. A few cases of 
meningitis after enucleation of a non-suppurating globe have been reported, 
but the rarity of this affection is attested by the report of an English 
committee formed to investigate this matter. Among 10,734 cases col- 
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lected from various sources, not a single instance of meningitis was re- 
corded. Indeed, enucleation during panophthalmitis may be performed 
almost with impunity. Thus, in 2S73 cases collected from various sources, 
278 of them being for suppurative diseases of the globe, there was only 
one fatal case of meningitis. Three othem arc reported, but the records 
do not indicate whether the deaths occurred after an enucleation for 
panophthalmitis or for some other cause. 

In place of enucleation, certain substitutes have been proposed. 
Three may be mentioned: 

(a) Kvisceration of the eyeball. 

(h) Evisceration of the eyeball with the insertion of an artificial vitre- 
ous (Mules\s operation). 

(c) l^hiucleation of the e\'eball followed by im))lantation of an artificial 
globe in 'I'enon^s capsule (Frost-Lang operation). 

Evisceration of the Eyeball. — ^This oi)eration is performed jus 
follows: After introduction of the speculum, the conjunctivji is loosened 
jiround the cornea and the Jinterior chamber tninsfixed with a knife on a 
level with the horizontal meridijin. The lower portion of the cornea is 
sepjirated and the flap seized with forceps, while the remjiinder of the 
cornea is severed jit the corneosclerjil margin. With ji snuill s(?()op the 
contents of the globe are evjicuated and its cjivity thoroughl}^ wiped out 
witli sterilized cotton-wool until Jill bleeding is stopped. Fimilly, the 
edges of the conjunctiva are united by niejins of a suture similar to the 
string which draws shut a pouch, or, if preferred, by interrupted cjitgut 
sutures, which mjiy include the conjunctiva alone, or with it the sclera. 

As may have been infci'rcd, the chief indicjition for eviscenition is 
panoplithfdmitis, becjiuse it is believed tluit the danger of meningitis 
is lessened. As luis been shown, however, in a previous pjiragniph, 
this complicjition is a rare one, even when complete enuclejition is ])cr- 
formed. I believe that if the purulent process luis rea(;hed a grcjit 
height and the eyelids Jind conjunctiva have participated in the swell- 
ing, particularly if the purulent infiltnition hjis l)cgun posteriorly, jis in 
certain varieties of septic iridochoroiditis, eviscenition is i)robjibly a 
safer operation than complete enuclejition, but otherwise enucleation is 
the preferable surgicjil proccdui'c. The operation is contraindicated in 
sympathetic ophthalmitis, malignant disease, mjirked phthisis bulbi, 
ossified choroid, and foreign bodies which have penetnited the orbit, jind, 
indeed, has no jidvjintjige over onlinary enuclejition cxcej)t under the 
conditions already named. There is apt to be excessive rejiction, the 
stump may attain a certain Jimount of tenderness, and sloughing of the 
sclera occasionally occurs. In my investigation of this subject in an 
analysis of 478 operations reported from various sources, I found five 
cjises of sympathetic trouble following evisceration, but with the ex- 
ception of two cases, which themselves are open to doubt, the records 
do not prove that sympjithetic inflammation was caused by the operation. 

Evisceration of the Eyeball with the Insertion of an Artificial 
Vitreous (Mules’s Operation). — ^The operation is performed as 
follows: The stop speculum having been introduced, the conjunctiva 
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is dissected from its scleral attachments in all directions as far as the equa- 
tor of the eyeball, without disturbing the insertions of the ocular 
muscles. The cornea and 1 mm. of the adjacent scleral margin are re- 
moved and the contents of the globe emptied with a scoop, great care 
being taken to obtain a perfectly clean scleral cup. After hemorrhage 
has been controlled a glass or gold sphei*e of such size that it may be in- 
serted within the scleral cavity without difficulty is introduced, and the 
operation concluded by stitching the sclera vertically and the conjunctiva 
horizontally, in such a manner that the ghiss or gold sphere is covered 
very much as the leather covering of a ball includes its contents. Both 
eyes should be bandaged and the patient required to remain in bed for at 
least four or five days. Occasionally there is marked reaction, with 
chemosis of the conjunctiva, which is controlled by continuous applica- 
tion of cold and light pressure bandage. The operation is indicated in 
ruptured or injured eyeballs, if the sclera is not too much lacerated, in 
staphyloma of the cornea, in absolute glaucoma, in bui)hthalmos, and in 
non-traumatic iridocyclitis. It is contraindicated in suppuration of the 
eyeball, morbid growths, marked phthisis bulbi, sympathetic disease and 
pathologic conditions of the eyeball which are likely to produce it, in very 
extensively injured eyeballs, and in the presence of dacryocystitis, and in 
aged patients in whom prolonged convalescence is undesirable. 

Enucleation of the Eyeball Followed by the Implantation of 
an Artificial Globe in Tenon’s Capsule (Frost-Lang Opera- 
tion) . — ^This operation is performed as follows: The eyeball is enucleated 
in the manner already described, and after all bleeding has been checked 
a gold or glass sphere, from 8 to 10 mm. in diameter, is inserted within 
Tenon^s capsule. Over this the capsule and conjunctiva are sutured, 
with silk sutures, the tendons of the ocular muscles having previously 
been secured in the manner described under enucleation. 

Numerous modifications of this operation have been devised, which 
consist chiefly in the application of the sutures and the management of 
the severed ocular muscles. So, too, in place of a glass or gold sphere, 
good results are attained by the use of suitably sized paraffin balls which 
are placed within the capsule. The superior rectus muscle is next su- 
tured to the inferior by a matti'ess suture and the two lateral muscles 
treated in the same manner. Tenon's capsule is united over the globe 
by means of a catgut purse-string suture and finally the conjunctiva is 
closed in a similar manner. 

Introduction of an Artificial Eye. — After simple enucleation an 
artificial eye may be inserted at the end of the second or third week, 
occasionally at an earlier time, and after any of the other substitutes for 
this operation at a somewhat later period, or as soon as the stump is 
perfectly free from irritation. The ordinary shell-shaped prosthesis, 
or artificial eye, hi\s been greatly improved by the introduction of the so- 
called reformed aHifwial eye, which consists of a double-walled shell, the 
smooth, rounded contour of which prevents the accumulation of mucus 
beneath it, and the bruising of the stump which is occasioned by the thin 
edges of the old-fashioned artificial eye. It is undoubtedly true that a 
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successfully performed Mules's operation furnishes the most perfect stump, 
and the rotations of the artificial eye are sometimes almost equal to those 
of the normal eye. It is also true that a successful implantation of a globe 
within Tenon's capsule yields a far more mobile stump than one after an 
ordinary enucleation, but with the modern artificial eye, after a properly 
performed enucleation with suture of the tendons, the movements are 
nearly as good as those which follow either Mules's operation or the Frost- 
Lang operation. At one time I was accustomed to perform Mules's 
operation in all suitable cases. I have, however, largely abandoned it 
because of the greater reaction which follows the operation and the fact 
that the ball is sometimes extruded, and confine my operations to simple 
enucleation with suture of the tendons, or implantation, and am satisfied 
with the cosmetic results. 


OPERATIONS ON THE ORBIT. 

Cellulitis or Abscess of the Orbit. —This affection, when it is 
not traumatic in origin, may be caused by the exanthemata, meningitis, 
erysipelas, and by extension of in- 
flammation from the surrounding 
sinuses, or may arise as the result 
of a metastasis in the course of 
general septicemia. Its promi- 
nent symptoms -severe head- 
ache, exophthalmos, edema of 
the lids and conjunctiva, and a 
point of fluctuation — usually ren- 
der the diagnosis easy (Fig. 473). 

Occasionally the pus points in 
the conjunctival sac and may be 
evacuated by an incision through 
the conjunctiva between the ball 
and the side of the orbit, care 
being taken not to injure the 
ocular muscles and to secure good 
drainage afterward. In deeper 
situations the purulent focus is 
best reached by a curved inci- 
sion made over the orbital ridge which divides the periosteum, which 
is next separated with an ordinary bone elevator, kept well between 
the bone and the periosteum, thus avoiding the levator, the tendon 
of the superior oblique, and the lachrymal gland. If pus does not 
immediately present, the depth of the orbit must be explored with 
a probe until the pocket of pus is found, and evacuated by an incision 
through the periosteum. Drainage may be secured with iodoform 
gauze or an ordinary drainage-tube. The position of the original in- 
cision is determined by the probable situation of the pus, that is to say, 
whether it is made along the upper, lower, inner, or outer orbital margin. 



[. 473 . — Cellulitis op Orbit and Great 
Edema of Lids (from a patient in the Uni- 
versity Hospital). 
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If the source of the pus is from the ethmoid, the orbital plate of this 
bone should be perforated, carious bone and necrotic tissue removed, 
and a drainage-tube carried from the orbit, through the ethmoid, into the 
nose, which not only secures an adequate drainage, but permits the sub- 
sequent washing out of the tract. 

Removal of Tumors and Cysts from the Orbit.— Tumors in 
the anterior portion of the orbit may be reached by an incision similar 
to that ali*eady described in connection with deep-seated purulent pockets, 
and the growth removed by an ordinary dissection. Occasionally, in 
favorable situations, such growths may be reached by a dissection through 
the conjunctiva. If the growth is an angeioma and is encapsulated, it 
may often be removed in similar manner by a slow dissection, without much 
loss of blood. If non-cncapsulated, and especially if it protrudes and in- 
volves the skin of the lid and brow, it is a much more difficult procedure. 
To a certain extent the hemorrhage can be controlled, as Knapp suggests, 
)\y pushing a horn spatula beneath the upper lid, between the eyeball and 

the orbit, which 
may be manipu- 
lated to act as a 
controller of hemor- 
rhage, while the dis- 
section proceeds 
from the skin sur- 
face. Although the 
main l)ody of the 
angeioma may thus 
be removed, it is 
often inij)ossible, 
without sacrifice of 
too much tissue, to 
extirpate those por- 
tions of it which in- 
\olve the skin of the eyelid and eyebrow. These, however, may disappear 
later, or may be treated by electrolysis. Recent investigations indicate 
that they may be successfully treated by applications of liquid air. In 
rare instances encapsulated sarcomata, endotheliomata, and certain non- 
malignant growths, especially in the anterior portion of the orbit, may 
be reached without sacrificing the eyeball, according to a method advo- 
cated by Lagrange and Knapp, namely: first severing, if, for example, it 
is on the inner side, the internal and perhaps the inferior rectus, which are 
secured with threads, next separating the conjunctiva, and gradually 
dissecting out the growth through the opening thus made. After con- 
trolling the hemorrhage the severed recti muscles are sewed in place 
exactly as in the operation of advancement. Generally, however, growths 
of this character arc reached more easily by resection of the orbital wall 
in the manner presently to be described. Orbital cysts, dermoids, serous 
or blood cysts are treated in the same manner as growths, the dissection 
proceeding either through an incision along the orbital margin, or, if con- 



Fio. 474. — Ptirui.knt Disease of Ethmoid and Frontal Sinus, 
WITH Fistulous Opening at Inner Angle of Orbit Cfrom 
a patient in the University Hospital). 
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ditions are favorable, through the conjunctiva, great care being taken 
to remove every particle of tlie cyst wall, often a difficult procedure. Oc- 
casionally a serous cyst may be cured by simply evacuating its contents 
and creating, as Buller suggests, a reactive inflammation by the intro- 
duction of a crystal of iodin. 

Exostoses and osteomas growing from the wall of the orbit, or push- 
ing their way into it from the ethmoid or frontal sinus, may be reached 
by an ordinary dissection through an incision along the orbital margin, 
with the usual pi-ecautions to avoid the pulley of the superior oblicpie, 
the tendon of the levator, and the lachrymal gland. When the body 
of the growth is fully exposed, it may be chiseled from its position in the 
ordinary manner, or if it is very dense and resisting, its ])ase may be per- 
forated several times with a drill suitably attached to a dental engine. 
It is next broken from its jiosition with a stout pair of forceps, all rough 
spicules of bone care- 
fully smoothed away, 
and the wound closed. 

Resection of the 
Temporal Wall of 
the Orbit (Kronlein’s 
Operation). — This op- 
eration, re(H)rnmended 
by Wagner and prac- 
tised by Krdnlcin first 
in 1S87, has been a 
great advance in the 
surgery of the orbit 
because of the free ex- 
])osure of the retro- 
bulbar space which it 
affords. 

Technic of the Op- 
eration , — In general 
terms the operation 
may be understood from an examination of three illustrations taken from 
Haab\s ‘‘Operative Ophthalmology” which accompany this description, 
also modified from that given by this surgeon. The operation begins by 
dividing the soft parts \vith a curved incision (I'^igs. 475, 470, 477), which 
should be about 7 cm. in length in adults and 4 to 5 cm. in children, 
which commences above the supraorbital margin and describes a gentle 
curve along the outer edge of the orbit to the upper edge of the zygoma, 
where it is bent backward and ends at the center of this structure. 
The center of this curved incision should bisect a horizontal line which 
connects the outer canthus with the outer orbital margin, and here should 
be sufficiently deep to expose the opening of the orbit, while above and 
below only the skin and fascia and muscular layer are at first divided. 
Next, at a position corresponding to the central portion of this incision, a 
strong elevator is introduced with which the periosteum is separated 



Fig. 476 . — Skin Ingirion (Cukvkd Link) and Bonk Incihionh 
(Hkavy Linkh) in Kkonlkin's Opkkation cHuub). 
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from the external orbital wall. The inferior orbital fissure is now local- 
ized, and beginning at the anterior end of this fissure the bony wall of the 
orbit is cut through with a chisel or with an electric saw up and out to a 
point a little above the external angular process of the frontal bone, the 
line of incision being, for all practical purposes, along the suture between 
the great wing of the sphenoid and the malar bone, and outward and 
forward over the external surface of the malar bone in a line above the 
insertion of the zygomatic arch. Thus a wedge-shaped piec^e of bone is 
formed, and with its muscular and cutaneous attachments is forced 
backward, giving free access to the orbit, which will be still partly covered 

with the periosteum. 
The latter must now 
be split from before 
backward and separ- 
ated with retractors. 
This brings into view 
the external rectus 
muscle, and if neces- 
sary this may be di- 
vided near its tendin- 
ous insertion after the 
introduction of su- 
tures, with which later 
the divided ends are 
united, or sometimes 
the muscle may be 
pushed aside and the 
dissection continued to 
the apex of the orbit. 
With suitable retrac- 
tors the orbital fat and 
ocular globe are pushed 
jiside. After the ex- 
ploration is complete, 
and this must some- 
times be carried to the 
nasal side, and the 
growth removed, the 
osteophistic flap is replaced, the periosteum stitched with fine catgut 
sutures and the soft parts with silk. The question of drainage must be 
decided by the conditions remaining after operation. The usual full 
antiseptic dressing is applied, great care being taken that the lids cover 
tlie cornea, especially if the latter structure is anesthetic. 

Many modifications of this operation have been devised, which are 
well summarized by Haab in the work to which reference has been made. 
Various complications have occurred after this operation; for example, 
outward limitation of the eye owing to injury to the abducens, ptosis, 
sinking of the eyeball, and infection. 



! 


Fki. 476. — Kronlkin’b Operation (after Haab). 

The skiii-inu8cle-b(jnc flap ha.s been reflected forward and 
Rhows a large p<)rtion of the periorbita. The latter is then in- 
cised from behind forward, producing the picture shown in 
the next illustration (Fig. 477). 
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Indications. — Domela, Haab, and other writers have classified the in- 
dications for Kronlein’s operation as follows: Retrobulbar cysts; tumors of 
the optic nerve and its sheath; neurofibroma of orbit (Parker); retrobul- 
bar vascular growths, for example, cavernous angeioma, lymphangeioma, 
aneurisms and varicose dilatations of the orbital veins; deep-seated foreign 
bodies in the orbit and exploration of the orbit in doubtful cases in order 
to establish a diagnosis. The operation has also been performed in deep 
orbital abscess, to open the sheath of the optic nerve in choked disc, and 
even for the removal of subretinal effusions. The last two indications 
are of doubtful value; certainly in choked disc a far better operation is a 
decompression - tre- 
phining. 

Extirpation of 
the Whole Con- 
tents of the Orbit. 

— This (Operation is 
designated eviscera- 
tion or exenteration 
of the orbit. It is 
performed as fol- 
lows: First, the 
outer angle of the 
lid should be divided 
with straight scis- 
sors for at least a 
centimeter beyond 
the edge of the 
orbit; next, with 
a strong scalpel, 
beginning at the 
outer orbital edge, 
an incision is made 
through the soft 
parts from the con- 



junctival sac around 
the entire margin of 
the orbit, so directed 
that, together with 


Fig. 477. — Kronlf.in'b Operation (after Ilaab). 

After the periorbita how been divided, the «iew>cr tissues arc 
dissecteil out so us to briiiK the posterior pi»rtiori of the alobe and 
the optic nerve clearly into view. The large weilge of bone that 
hjis been chiseled out is also distinctly recognizable from its orbital 
side as far us its apex. 


the soft parts, the 

periosteum is incised through the entire circumference of the incision. 
With an elevator, or the blade of a strong pair of scissors, the periosteum 
is gradually separated from the entire surface of the orbital cavity, which 
thus keeps within it the mass of tissue that is to be removed until the apex 
of the orbit is reached, w^here there remains only the cone-shaped mass held 


at this point by the tissue passing through the optic ner\'e entrance, which 
is next divided with a strong ])air of curv^ed scissors. A good deal of care 
must be taken in separating the periosteum from certain thin portions of 
the orbital walls, particularly in the region of the inner orbital wall, lest 
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perforation of the bone follow. Bleeding is sometimes considerable from 
the tissues along the orbital fissures anil at the orbital apex. This may 
be controlled by packing or by touching the bleeding points with a 
Paquelin cautery. The entire cavity, which if the operation is successfully 
performed presents the appearance of the orbit in the bony skeleton, is 
packed witli gauze. If the lids am unaffected, the cilia and ciliary margins 
may be cut away and the lids imitetl as two skin flaps would be over the 
orbital entrance, wdth the exception of a small portion at the outer angle, 
through which the end of the gauze packing i)rotrudes, which can be 
mmoved within a few days, and replaced with a small drainage-tube 
until healing is complete. In a certain number of instances, however, 
the lids themselves are involved, as, for example, in a cai’cinomatous 
process, and must be sacrificed. Under these circumstances, as has been 
suggested by Langenbeck, Krdnlein, and other surgeons, the gaping front 
of the orbit may be covered by a skin flap ol)tained from the forehead. 
Finally, it is the practice of some surgeons, and I have followed this very 
successfully in a certain number of instances, not to sacrifice the lids, 
if they are uninvolved in the dise^use for which the operation is perfoi’med, 
but after granulations have formed over the entire cavity, to cover these 
gradually with Thiersch grafts, which usually grow^ with great ease, and 
ultimately present a skin surface upon w’hich it may be possible to place 
a large prosthesis. 

Indications , — The indications for this operation are involvement of 
the orbital tissues in a sarcomatous or other malignant grow’th which has 
perforated the eyeball, or wiiich has recurred aftci* the eye»ball has been 
removed, and malignant grow’ths wiiich have involved the eye and the 
surrounding orbital tissues, and which have proceeded fi’om the tissues 
of the orbit themselves, the periosteum, or the lachrymal gland, and 
occasionally the surrounding skin, as, for example, in certain types of 
rodent ulcer and epithelioma. 

Operations for Prosthesis in Cases of Cicatricial Orbit. — Con- 
traction of the conjunctival sac and the formation of cicatricial bands, 
especially after lime-burns and trachoma, may render the introduction of 
an artificial eye impossible. The same state of affairs may be brought 
about by the neglect to wear a suitable eye. Numerous operations have 
been devised to enlarge the socket under these circumstances, mere in- 
cisions of the contracting bands being entirely unsatisfactory. If there 
is complete closure, or practically complete closure, of the orbital cavity, 
the most satisfactory results are reached by dissecting loose the attach- 
ments of the lid to the contracted orbital tissues and preventing read- 
hesion by the introduction of grafts of skin — either a Wolfe-Lefort flap 
or a Thiersch graft. It is usually best to restore only one cul-de-sac at a 
time, and after the flaps are in place their position in the cul-de-sac should 
be maintained by the insertion of a plate, which, as John Weeks suggests 
(and he has elaborated by far the best of these operations), may be made 
of flexible rubber, such as is used by dentists. If the cavity of the orbit 
is not entirely obliterated it is sometimes possible, after dividing the cica- 
tricial bands, to form a socket in which later an artificial eye may be 
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placed, by introducing lead plates, which are bent to conform to the size 
of the cavity, and from time to time incretised in size. The plate gradually 
creates a groove in the dense tissue, into which afterward the margin of the 
artificial eye is fitted. 


OPERATIONS ON THE LIDS. 

Removal of the Meibomian and Other Cysts. -A very common 
affection of the eyelids is due to a chronic inflammation of a Meibomian 
gland ami the tissue which surrounds it, forming the so-called chalazion., 
which presents as a somewhat firm swelling attached to the tai'sus, over 
which the skin is freely movable, and which is evident by a discolored 
patch upon the conjunctival surface. The easiest method of its removal 
is to evert the lid so that the discolored patch is made prominent, incise 
with a sharp scalj)el, and thoroughly remove the sac-(*ontents with a small 
curet (Fig. 47S). A few drops of cocain render the operation practically 
painless. Occasionally these growths present externally, and they may 
be removed most effectu- 
ally, after securing the lid 
in an ordinary lid clamp, 
through a skin-incision, 
afterward closing the small 
wound with intcri'iipted 
sutures. Small cysts in the 
ciliary margin may be 
cured by simple incision 
and curetting. 

Operations for the 
Relief of Ptosis. -I ^tosis, 
or droof)ing of the upper 
lid, is either congenital or 
acquired, and may be 
partial or complete. Con- 
genital ptosis is due to defective action or development of the levator 
palpebrac; acquired ptosis, to paralysis or paresis of this mus(4e from 
disease or injury, and in slight degree to tumefaction of the li<Is, and 
chronic conjunctival diseases, for exami)le, ti*achoma. In the effort of 
raising the lid the occipitofrontalis and superior rectus act as accessory 
muscles. If the levator is defective or functionally inactive, the patient 
endeavor’s to raise the lid with the aid of the frontalis, hence the character- 
istic wrinkling of the brow, which is a marked feature in ptosis (Fig. 479). 

In order to select a suitable operation for the i-elief of ptosis, the 
amount of power residing in the levator, or whether it has any activity at 
all, must be ascertained. The surgeon, standing in front of the patient, 
firmly depresses the eyebrow with his thumb, and requires the subject 
to open his eye. Any movement of the lid must be due to the levator, 
as the pressure on the brow checks frontalis action; entire failure of lid 
elevation indicates absence of levator power. If, the frontalis action 
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still being checked and the levator power absent, there is a slight eleva- 
tion of the lid when the eye is rolled upward, it is due to the action of the 
superior rectus, from which a band piisses to the levator tendon. 

All operations for ptosis, and many have been devised, may be gath- 
ered into thi-ee groups, following a convenient classification recently 
elaborated by Grimsdale and Hrewerton: (1) Those which shorten the 
lid or levator; (2) those which utilize the action of the frontalis muscle; 
(3) those which utilize the action of the superior rectus. 

To the fii’st group belong an elliptic excision of a portion of the skin 
of the lid -an operation no longer performed, on account of its inefliciency ; 
shortening of the levator tendon, as practised by Bowman; folding or 
doubling of the exposed levator tendon on itself, and bringing it to the 
anterior surface of the tarsus by means of loop sutures, as devised by 
Everbusch and l)e Lapersonne; advancement of the levator tendon, 
as designed by Wolff and modified and improved by Elschnig; and ex- 
cision of a semilunar piece of the tai'sal cartilage, uniting the edges of the 
wound with sutures, as advised by Gillet de Grandmont, which is a modi- 
fication of an op- 
eration long ago 
suggested by Bow- 
man. 

To the second 
group belong: 

I. Certain 
subcutaneous 
thread or wire 
operations, which 
act by establishing 
a conti*acting cica- 
trix or supf)ly an 
artificial tendon. 

Thus, Pagenstecher’s operation is performed by passing one needle of a 
double-armed suture subcutaneously for 2 mm. parallel to the ciliary mar- 
gin. Next, the same needle is re-entered at the j)oint of exit and passed be- 
tween the tai’sus and brought out above the brow. A secoml needle is 
introduced at the point of entrance of the first, and passed upward be- 
neath the skin to the point of exit of the first one above the brow. 
Finally the sutures are tied. It is suited only to cases of incomplete ptosis 
of congenital origin. This operation has been modified and elaborated 
by the late Mr. Mules, who embedded a fine loop of gold wire in the tarsal 
cartilage, the two ends from which passed out through the frontalis, and 
whicih remained and acted as an artificial tendon. This operation has in 
turn been modified by Worth, who uses kangaroo tendon for his suture, 
and by Harman, who employs wove chain” made of fine wire and passes 
it subcutaneously from the lid margin to a point above the brow. 

II. Certain operations designed to form a union between the skin 
of the lid and the frontalis muscle. Among these, Panas’ operation is 
well known, and consists essentially in forming a small cutaneous flap 



Fig. 479. — Ptosis (from a patient in the University Hospital). 
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from the lid, which is passed through an incision under the-brow and is at- 
tached to the fibers of the occipitofrontalis muscle, which have been 
divided by an incision immediately above the brow, and which luis cut 
through all tissues down to the periosteum. The steps of the operation 



FIGB. 480 AND 481. — 1*ANA8’ Ol'KHATlON FOR rTUHlH. 

may be understood by a reference to the accompanying illustrations (Figs. 
480 and 481). 

Somewhat similar in effect is an operation designed by Tansley, which 
is a modification of one devised by Hunt, and which is performed as fol- 
lows: **Two perpendicular and parallel cuts, A, B, C, 1) (Fig. 482), one- 



Fig. 482. — ^Tanbley-Hunt Operation for Congenital Ptohib (“Trans. Am. Opth. Soc.," 1805). 


quarter of an inch apart, are made, and extend from the upper orbital 
margin to within two lines of the upper edge of the lid. These cuts are 
united at the upper extremity by a horizontal incision. A, C, and the 
ribbon of tissue is dissected up and permitted to drop down upon a wad of 
cotton lying on the cheek, which is kept moistened with a warm anti- 

VOL. IV — 58 
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septic solution.* Next a curved cut is made from H to G and from E to 
F, following the crease which shows the upper limit of the tarsal cartilage, 
and a straight cut is made from H to B and from D to F, parallel to and 
about two lines distant from the lower border of the lid. The skin and 
the orbicularis embraced within these cuts are now carefully dissected 
off, leaving the whole taraal cartilage denuded of tissue. The cut edges 
H, G, and E, F, are united to the cut edges H, B, and D, F, respectively, 
by interrupted sutures. Next a narrow Graefe knife is entered at A, C, and 
passed beneath and brought out upon the forehead just above the eye- 
brow, and slight lateral cuttings are made so as to give room for the pas- 
sage of the ribbon of skin which has been dissected up at the first stage of 
the operation. A strong suture placed in the upper edge of this ribbon of 
skin is used to draw it up into the cut made beneath the eyebrow and 
bring it out upon the forehead. When it is drawn up sufficiently tight, 
it is cut off smooth with the forehead and fastened there by two small 
sutures. Then several sutures are placed from A to G and C to E, unit- 
ing the edges of the ribbon to the bordering derma.” The operation can 

be readily under- 
stood by reference 
to the illustration. 

With this opera- 
tion I have had 
very satisfactory 
results. 

In place of the 
operations just des- 
cribed, the proced- 
ure of Hess receives 
the commendation 
of many surgeons. 
It consists essenti- 
ally in making an incision along theshaved brow, through which the lid-skin 
is dissected from the orbicularis muscle, and passing sutures from without 
inward through the upper part of the dissected skin of the lid, and carry- 
ing them upward underneath the skin to a point above the brow incision, 
where they are tied. Cicatrization of the Avound surface fixes the ar- 
tificial fold in the upper lid, and the union with the lower part of the 
frontalis transfers its action to the lid. 

After any of these operations the usual dressings should be applied 
and the sutures removed at the end of a week. The anesthesia may be 
local or general. 

Other operations belonging to this group are W. H. Wilder^s pro- 
cedure, who folds upon itself the tarso-orbital fascia and establishes a 
firm adhesion between the fascia and the frontalis muscle; Fergus' method 
of attaching a strip of the frontalis to the lid; and Sourdille's modus 
operandi, by which the levator tendon is fastened to the frontalis. 

III. Those operations which depend for their effect upon a utiliza- 
tion of the action of the superior rectus. Among them the one most 



Fio. 485. — Ptosis, Showing Stitciiks in Tansley-IJunt Opera- 
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frequently employed is that designed by Motais, which consists essentially 
in attaching a narrow tongue of tissue, formed from the center of the 
tendon of the superior rectus through an opening in the conjunctival 
surface of the everted lid, to the upper border of the tarsus, wWe it is 
fastened by means of sutums which are brought out through the tarsus 
and the lid-skin and tied on the outer side of the lid. While this operation 
has certain attractive features, it may be followed by temporary diplopia 
and depression of the eyeball. If the sutures are tied over the conjunctiva, 
the knot may cause local irritation, and has sometimes produced a corneal 
ulceration. If the tendon of the superior rectus is poorly developed, W. 
T. Shoemaker suggests that the entire tendon of the mctus muscle, in 
place of a single, central strip, shall be fastened to the tarsus in the manner 
described. 

Operations for Trichiasis and Entropion.— Trichiasis, charac- 
terized by a malposition of the lashes, so that they are turned inward 
against the eyeball, generally depends upon blepharitis and trachoma. 
If only a few lashes are misplaced, they may be systematically removed 
with an epilating forceps, or destroyed by electrolysis. 

If there is a decided trichiasis, dissociated with entropion, it is generally 
necessary to perform some one of the various transplantation operations, 
and at one time the Jaesche-Arlt method was much advocated, in which 
all of the lashes were isolated by means of an intnimargiiuil incision, 
while from the surface of the lid a semilunar flap of skin and subcutaneous 
tissue was excised. To the upper margin of the skin wound thus re- 
maining the bridge of tissue containing the lashes was stitched. Often 
disappointing in its results, this operation has been substituted by various 
types of double transplantation operations^ in which, in general terms, a 
lid border is manufactured by transplanting to the intermarginal space 
a strip of skin, or of mucous membrance, as Van Millingen proposes. 

Hot/Zs operation, which is a modification of that devised by Anag- 
nostakis, in my experience is so valuable that 1 prefer it to dill others. 
As it is practically the same dis thdit which is performed for entropion, the 
reader is referred to this description (page 916). 

Entropion may be either spdismodic or organic. If spasmodic, as it 
is often seen in elderly persons, dind consists of din incurling of the margin 
of the lid so that the lashes sweep against the eyebdill, it may be miti- 
gated by excising a fold of skin, together with the subjacent fibera of 
the orbicularis muscle, of sufficient width to evert the lid into its proper 
place, and closing the wound with interrupted sutures, or the inverted 
lid may be drawn down with strips of gauze fastened with collodion 
to the cheek. 

If the disease is organic, and, like trichiasis, has followed chronic in- 
flammatory conditions of the ciliaiy margin and of the conjunctiva, for 
example, trachoma, it is necessary not only to evert the misplaced border, 
but to alter the curve of the thickened cartilage, without which success 
will not be obtained. Space does not permit even the mention of the 
numerous modifications of operations of this character, and I must 
be contented with the one with which I have had the best results, 
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namely, the Hotz-Anagnostakis operation, which is described in Hotz's 
own words and illustrated with his own diagrams: A transverse incision 
from canthus to canthus is made through skin and subjacent tissues, but 
instead of being made near and parallel with the free border (as in the 
former methods), the incision in this operation is to follow the upper 
border of the tarsus. It therefore describes a slight curve, beginning and 
ending at a point about 2 mm. above the canthus, but being 6 to 8 mm. 
distant from the free border in the center of the lid. While an assistant 
is holding the edges of the wound well separated, the surgeon lifts up with 
forceps and excises with scissors a narrow bundle of the muscular fibers 
which run transversely along the upper border of the tarsus. Now the 
sutures, which are to include nothing but the cutaneous wound borders 
and the upper border of the tarsus, are inserted. The first suture is placed 
in the center of the lid; the curved needle, armed with fine black aseptic 
silk, is passed through the lower wound border; there taken again in the 



Fio. 484. — Hotz-Ana«no8takis Operation. 

needle-holder, it is boldly thrust through the upper border of the tarsus, 
and returned through the tarso-orbital fascia just above this border; and, 
finally, it is carried through the upper wound border (Fig. 484, a, b). 
One similar suture is placed at each side of the central one, and these three 
stitches are usually sufficient for the purpose — to wit, to draw the skin 
of the eyelid up toward the upper border of the tarsus and establish a 
firm union between these parts. This artificial union produces a slight 
tension of the tarsal skin, which, however, is sufficient to relieve any 
ordinary degree of entropion. 

But where the lids have been badly contracted, that is, the palpebral 
aperture has become unnaturally narrow, or the free border of the lid 
has become entirely merged into the plane of the conjunctiva — these com- 
plicated cases require, in addition to the above operation, such surgical 
measures as canthotomy, the restoration of the free border either by 
grooving the tarsus or by grafting. 
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Tarsorrhaphy. — This operation is designed to shorten an abnormally 
wide palpebral fissure {laieral or angular tarsorrhaphy), or to close tem- 
porarily the lids over the eyeball {median tarsorrhaphy). 

Angular tarsorrhaphy may be performed as follows: A horn shield is 
introduced beneath the lids 
at the outer commissure, and 
a flap 1 mm. in width and 
4 to 5 mm. in length is re- 
moved, and beyond the 
inner end of its removal the 
ciliary margins are denuded 
for several millimeters, (Fig. 

485, 5 to c), but the cilia 
themselves allowed to re- 
main along this line of den- 
udation. The denuded edges 
are approximated by silk su- 
tures. Median tai*sorrhaphy 
is accomplishe<l by denuding the ciliary margin of the center of each lid 
for 4 mm., the lashes being untouched, and approximating the denuded 
edges with a mattress suture. The eyeball is thus effectually covered, but 
the cornea can be inspecjted if the globe is rotated either inward or outward 
through the narrowed lid interspace on each side of the central attachment. 

Indications . — A n g u 1 a r 
tarsorrhaphy is indicated in 
ectropion in order to raise 
the angle of the lid and 
adapt it to the globe, and in 
lagophthalmos and exoph- 
thalmos to improve the un- 
sightly appearance and to 
{)rotect the cornea from 
undue exposure. Median 
tarsorrhaphy is suited to 
those conditions in which 
the cornea must be pro- 
tected, for example, in cer- 
tain ulcers (exposure kera- 
titis), in facial palsy, and to 
prevent ulceration after re- 
moval of the Gasserian gan- 
glion. 

Canthoplasty. — Under 
certain circumstances it is necessary to enlarge the palpebral fissure, 
and for this purpose the operation of canthoplasty is performed as 
follows: One blade of a pair of probe-pointed scissors is inserted behind 
the external commissure and the tissues divided to a point just beyond 
the margin of the orbit in such a manner that the wound in the skin is 



Fiq. 486. — Canthoplasty. The Stitches Ready to be 
Tied (Haab). 



Fig. 485. — Lateral Tarsorrhaphy. 
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a little loiifjier than that in the conjunctiva. From between the wound 
margins, which are gently separated, the conjunctiva is loosened at the 
apex of the incision and freed from the underlying tissue so that it forms 
a triangular flap. One suture unites the extremity of this flap to the 
ccntei* of the skin incision, and one suture is passed above and below, 
uniting the sides of the triangle to the edges of the skin wound (Fig. 
486). Occasionally the stitches are omitted, and under these circum- 
stances the operation is known as a canlhoiomy. 



Fig. 487.— Adams’s Operation for Ectropion by Excision of a V-biiaped Piece of the Lid. 


Indkations . — Canthoplasty is suited to those conditions in which an 
enlargement of an abnormally short palpebral fissure is desired, or to 
lessen the tension on flaps in various types of blepharoi)lasty. It is fre- 
quently performed for the relief of the contracted fissure which follows 
long-standing granular lids, or in other inflammatory conditions of the 
lid margins, as, for example, in certain types of chronic; blepharitis. 



Fio. 488. — Kuhnt-MOdler Operation. 

Operations for Ectropion. — What operation should be performed 
for the relief of ectropion depends upon whether the condition is caused 
by a relaxation of the tissues or results from their contraction. In or- 
dinary senile ectropion due simply to relaxation, fairly good results may 
be obtained by excising a V-shaped piece of the whole thickness of the 
lid and uniting the wound margins either with pins, very much as they 
have been used in harelip operations, or with sutures (Fig. 487). If in 
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addition to the relaxation of the tissues thci’e is considerable eversion of 
the lower conjunctival fold, with thickening of the exposed mucous mem- 
brane, a good procedure is the following: 

Kuhnt-Miiller Operation. — With a broad, triangular knife a deep 
incision is made into the center of the lid-margin, which divides the lid- 




Y 

Fig. 48‘J. — Wharton ,Ionkr’ Operation for Ectropion. 


substance into two portions, the one containing the conjunctiva and the 
tarsus, and the other tlie soft tissues and the skin. From the first por- 
tion a triangular piece is removed by the aid of two incisions which should 
converge toward the fornix (Fig. 4<S8, A, ac, and f>c). The two poidions 
of the lid are next separated toward the external canthus by carrying 
the knife fi'om under the margin be toward d. Next the V-shaped wound 



Fig. 490 . -Restoration of the Lower Liu »y Dikffknhach’s Method. 

The diseased tissue has been reiiiovetl in a triariKuIar flap, a, b, r. 'J'his <lefeet is coveml by a 
flap taken from the cheek, indicated by the dotted lines, &-//. d-c, with the result shown in the right 
half of the illustration. The remaining gap may be covereil with Thiersch grafts. 

of the tarsus is closed with sutures, and the long stretch of the skin margin, 
da, is united with the shorter margin, db, of the tarsus by means of sutures. 
Their method of application may be understoo<l by examining Fig. 488, B, 
The puckering which occurs after these sutures are tied disappears and 
the lid margin becomes smooth. 
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For spastic ectropion Snellen's mture operation may be tried. One 
needle on a double anned suture is made to pierce the junction of the ex- 
ternal and middle third of the lid close to the posterior border of the 
tarsus, and is passed beneath the skin to a point at the summit of the 


d 


Fio. 491. — Restoration op Lower Lid by Burow’s Method. 

The diseased tissue is removcKl with the flap fc, c. The horizontal incision is prolonged upon 
the temple and forms the base of the triaiiKie a, d, e. This flaj) (li) beinis removed, the cutaneous 
flap, a, c, d, is dissected up and drawn inward wj that the angle a is sutured at the point and a-d 
f(jrins the free border of the lid. c-a is now united with and d-e with a-e, with toe result shown 
in the right half of the illustration. 

lower margin of the orbit, and is there brought out. The second needle 
is entered at a point 5 mm. from the first, and with the other end of the 
thread is carried down close to the first and parallel with it. The two 
extremities of the suture are tied upon the cheek over a piece of drainage- 
tube. If necessary, the same procedure may be repeated with a second 

double armed suture at the 
junction of the inner and 
middle third of the conjunc- 
tival surface. 

Blepharoplasty. — O r - 
ganic ectropion, or such as 
results from the contraction 
of cicatrices after burns, or 
wounds or abscesses, caries 
of the margin of the orbit, 
disease of the malar bone, 
etc., usually require exten- 
sive plastic operations, in 
which the vicious cicatrix is 
embraced in the incision, 
and during which denudecl 
areas must be covered by filling the gap with tissue transplanted from 
the forehead, temple, or cheek. Many ingenious operations have been 
devised. The site and character of the lesion must determine the method 
of procedure, which is carried out on exactly the same principles that 



Fio. 402. — Restoration of the Upper Lid by Fkicke'b 
Method. 

The diseased tissue has been removed in an oval 
flap. The resulting gap is covered by a similarly shaped 
flap taken from the temple, indicated by the dotted line. 
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govern operations of plastic surgery in the face elsewhei’e described. 
The accompanying illustrations of a few of the most important of these 
operations indicate better than words can the lines of incision, both for 
the removal of the growth and the covering of denuded areas. 

During operations of this kind the field of operation should be irrigated 
frequently with a tepid saturated solution of boric acid, and after the 
flaps have been adjustfed and stitched into place with fine silk sutures, 
them should be a fme irrigation with physiologic salt solution. Next 
the flaps are covered with protective, and over this several layers of anti- 
septic gauze secured with a few turns of a roller bandage. The dressing 
need not be removed for seventy-two hour’s, and gmat care must be taken 
in lifting it from its position lest the flaps are disturbed. Exfoliated 
epithelium should be trimmed and the edges of the flap anointed with 
boric acid ointment. At this time any area which remains uncovered by 
the skin flap may be covered with Thiei*sch grafts. These, too, may be 
applied if any portion of the flap should slough after the sloughing tissue 
has been separated. Occjisionally there is a necrosis of the upper layer 



FlO. 493. — ilESTOKATlON OF THK ExTKRNAL AnOLE OF THK LlDS DY HaBNKR d'ARTIIA’B MkTHOD. 

The cliBeR.se(.l tissue is removed by two elliptic incisions, and the defect coverinl with a flap 
taken from the temporal rcKioii at (6), cut in the manner indicated by the dotted line, with the 
result show'n in the rifcht half of the illustration. The same operation applies to the inner alible, 
the flap being taken from the nose. 


of the flap without loss of life of its deeper portions, and, as (lifford has 
suggested, this necrotic area may be scraped away until healthy tissue is 
reached, upon which Thiersch grafts are planted. 

Transplantation of Skin without a Pedicle. — Blepharoplastic 
operations, while often successful, leave not infrequently large and dis- 
figuring scars, and to obviate this the plan originally introduced by Lefort 
and Wolff may be followed, namely: Transplantation of skin without a 
pedicle: In this operation a piece of skin, which must be at least one-third 
larger than the spot it is intended to cover, is removed from a distant part, 
preferably the inner side of the arm or the inner side of the thigh. After 
its removal it is shaved down so as to be as free as possible from sub- 
cutaneous tissue and fat, and is kept constantly bathed in tepid physio- 
logic salt solution until it is stitched in place. After the dressing is 
applied it should be kept moist with tepid physiologic salt solution. These 
skin flaps are often of great service, especially after removal of small 
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growths from the lower lid, burns, and the like. In place of utilizing 
Lefort-Wolff flaps, Thiersch’s method of skin grafting may be employed. 


OPERATIONS ON THE TEAR PASSAGES. 

Of the various operations which are performed upon the lachrymal 
apparatus, dilatation of the punctum lachrymaleand canaliculus, and 
slitting this structure, are the simplest. To perform the first, the lower 
lid is drawn down and out with the thumb, and a silver, blunt, conical 
probe inserted into the punctum and gradually insinuated, after it has 
been depressed into a horizontal position, along the canaliculus until 
it reaches the lachrymal bone. If it is considered necessary to slit the 
canaliculus, this instrument is now withdrawn, and a canaliculus knife 
passed in exactly the same way, beginning in a vertical and assuming a 
horizontal position, until its probe point touches the inner wall of the 
lachrymal sac, wlien it is raised to a vertical position with the cutting 
blade turned slightly inward so as to divide the roof of the canaliculus 
and yet keep the cut in such a position that it can drain the lachrymal 
lake. Next, if there be obstruction of the ductus ad nasum, a probe is 
passed in precisely the same way until it touches the lachrymal bone, 
when it is raised to the vertical position and gradually insinuated into 
the duct, taking a direction which is downward, slightly backward, and 
outward. If it reaches an impermeable stricture, it may l)e ne(;essary to 
incise this either with an ordinary blunt-pointed canaliculus knife, or 
with a specially devised stricturotome. Small probes are tried first and 
gradually increased to larger ones. Some surgeons believe in the intro- 
duction of very large probes, 10 to 12 mm., a procedure which I have 
never found satisfactory and rarely justifiable. 

Indications. — Dilatation of the canaliculus without slitting it is 
performed to facilitate the introduction of the point of an Anel syringe in 
order to irrigate the canaliculus, the sac and the ductus ad nasum. This 
procedure should always be tried before more radical measures are under- 
taken. Such dilatation and washing out of the duct is often of great ser- 
vice in the treatment of chronic blepharitis, chronic conjunctivitis with 
tumefaction of the puncta, and to improve the drainage in a number of 
inflammatory conditions of the eye associated with great epiphora; it is 
advisable in simple epiphora, provided no other goocl cause can be found, 
for example, nasal disease. Even if probes are passed, it is not usually 
necessary to slit the canaliculus, as they can he introduced through the 
dilated punctum, unless large sized probes are required, when the roof of 
the canal must be divided. 

If pressure over the lachrymal sac causes a flow of pus to appear at 
the mouths of the puncta and escape into the conjunctival sac, dacryo- 
ci/s/i/is is present; that is to say, an inflammation of the lining of the lachry- 
mal sac, always associated with stricture of the nasal duct, which, indeed, 
generally antedates its appearance. If the process is an acute one, there 
may he chill, fever, great swelling of the lid, and extreme tenderness over 
the region of the sac, with the formation of an abscess (Zoc/irymaZ abscess) 
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which points below the tendo oculi. Under these circumstances free 
purging, and repeatedly placed hot carbolized compresses, may cause 
resolution; or, after slitting of the canaliculus, drainage may be secured 
into the nose by the natural passages; often, however, it is necessary 
to incise the abscess in the ordinary manner, evacuate the pus, and after 
the inflammation has subsided, treat the conditions in the ordinary 
manner. The] irrigating fluids under these circumstances may be bi- 
chlorid and boric acid lotions, or ordinary nitrate of silver, 1 per cent.* 

If dacryocystitis becomes chronic and there is a constant overflow 
of tears mixed with pus, giving rise to a chronic inflammation of the sur- 
rounding conjunctiva in the form of the so-callcd larhryrtml conjunctivitis y 
while it may be possible to cure the case by systematic probing and ir- 
rigating through the canaliculi the inflamed tissues with the various 
antiseptic lotions and the silver salts just recorded, by far the best and 
simplest procedure is: 

Extirpation of the Lachrymal Sac.— A number of methods of 
exposing the sac have been proposed, those that are most familiar being 
the Voclker-Kuhnt procedure and the ones designed by Axenfeld, Muller, 
and Krauss. Other methods will be found in Czerrnak^s work. 

Kuhnt makes a 1 .5 cm. incision directly along the crista of the frontal 
process of the superior maxilla down to the bone. Next he (aits with the 
scissors the ligament at its insertion in the crista. Following this, the 
capsule of the sac is opened at the anterior crista and the sac is brought 
to view. 

Axenfeld calls his method the subperiosteal, which in many respects 
resembles the Kuhnt-Voelker method, but differs from it in this respect, 
that the incision is placed anterior to the crista and the dissection is made 
subperiosteally, much aided by a special method of checking bleeding. 
The chief incision passes nasalward from the inner lid angle, beginning 
somewhat above the internal canthal ligament, about 2 to 3 mm. anterior 
to the crista lachrymalis, in a curved manner downward and outward in a 
length of about 2.5 cm., directly to the bone, the periosteum of which is 
divided. After the incision a matter of first importance is to check the 
bleeding; otherwise it is difficult to mcognize the structures. A Miiller’s 
wound-speculum, to which Axenfeld has added somewhat larger teeth, 
is utilized to draw the lips of the wound asunder in a horizontal direction. 
Next there is placed in position the speculum which Axenfeld has designed, 
by means of which the upper and lower angles of the wound are drawn 
apart, the pressure at the same time causing a checking of their freely 
bleeding margins. With a suitable instrument the periosteum is detached 
from the crista down to the fossa lachrymalis, the blade of the instniment 
being so passed that it goes posteriorly, and the nasal wall of the lachrymal 
sac, together with the greatest portion of the posterior part, is freed to 
the nasolachrymal duct. Next the upper portion (including the capsule) 
is seized with the forceps, loosened, and divided from its attachment 
with scissors. Finally, the remaining attachments are loosened down 

♦ If argyrol (25 per cent.) or protargol (20 per cent.) is used, great care must be 
exercised lest the fluids escape into surrounding tissues and stain them black. 



924 


SURGERY OF THE EYE. 


to the duct, which must not be cut off until the dissection has proceeded 
well into the canal. 

I usually operate in the followin^^ manner: The skin bein^? drawn 
toward the bridge of the nose, a slightly curved incision is made 
down to the periosteum, which extends from 4 mm. above the internal 
canthal ligament to 5 mm. below it, and ])asses along the orbital margin, 
the entire length of the cut being 2.5 cm. If a I’apid removal of the sac 
is necessitated, the canthal ligament may be divided with scissors, and 
while the lips of tlie wound ai*e separated, the temporal lip being especially 
drawn outward, the fibrous expansion from the tendo oculi is divided 
through its whole length, exposing (he sac, which usually can be rec^og- 
nized by its bluish color. The sac is next gradually separated from the 
periosteum, being dissected out very much in the manner of removing a 
cyst, care being taken not to rupture its walls. The internal surface, the 
upper end, and the posterior surface of the sac having l)een freed, the 

tissue is c-ut 
through at the 
commencement 
of the nasal 
duct. It is not 
necessary to di- 
vide the tendo 
oculi in order 
to ext)osc the 
sac, but that it 
can be dissected 
out from un- 
derneath the 
tendon (Fig. 
494). 

After this 
dissection is 
completed, no 
matter what 

method is used, gmat care must be taken that every portion of the sac is 
removed, and the oj)eration should be terminated by thoroughly curetting 
the legion and the ductus ad nasum, removing all traces of mucous mem- 
brane. Thiee sutuies close the wound, which usually heals promptly. If 
the tendo oculi has been seveied it may be lepaiied by a strong sutuie, 
although I have not seen any evil consequences when this is omitted. 
Holmes advises that the canaliculi .should be closed; otherwise a blind 
pocket forms at the inner canthus. They may be destroyed through 
their entire length by touching their lining membrane with the actual 
cautery. The dressing should consist of a pressure bandage placed 
over a light compress, and the stitches removed on the third or fourth 
day. 

The complications during this operation are of minor importance, 
the most notable one being an annoying hemorrhage proceeding from the 



Fio. 494. — Exposurk of Lachrymal Sac (after ITaab). 
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angular vein or angular artery, which can usually readily be controlled 
by pressure, and which is usually prevented by the use of the Axcnfeld 
speculum. Some surgeons who have found difficulty in isolating the sac 
have preceded the operation by filling it with paraffin, a detail which I 
have never found necessary. In rare instances keratitis luis followed 
its performance, and failure to excise all of the tissue may cause a i*c- 
appearance of suppuration. 

Indications. — In general terms, extiipation of the lachrymal sac is 
indicated, and pi*actically always, when properly performed, yields good 
results, in chronic dacryocystitis. It may be performec! if conservative 
and ordinary surgical mciisures have failed, if there is an impassable 
stricture, if an operation on the eyeball is speedily necessary, if thei’e 
is a seipiginous ulcer of the cornea, if patients are liable by virtue of 
their occupations to corneal injuries and therefore to corneal ulceration, 
if probing cannot be endured, and in the insane, who are very subject 
to dacryocystitis. After its performance there is temporarily a good 
deal of epiphora. This usually subsides with the disappearance of the 
associated conjunctivitis, and even if it continues is far less annoying 
than the constant j)resence of pus. 

Some surgeons advocate jus ji second step in this openition, or one to 
be performed at a later period, if epiphoni continues, excision of the pal- 
pehral portion of the lacknjwal glandy which nuiy be readily reached by 
causing this structure to protrude when the upper lid is everted, or by 
ablation of the lachrymal gland itself , reached through an incision jilong the 
outer margin of the orbit through the eyebrow (sec page 852). 

PULSATING EXOPHTHALMOS.* 

Pulsating exophthalmos is clumicterized by ji protrusion and pulsji- 
tion of the eyeball (the vjiscular protrusion of Nunnely) and a dis- 
tinct bruit heard over the eye, forchejid, and cranium. Not infrequently 
it is jissociated with the presence of a pulsjiting mjiss situated at th(? uj)per 
and inner portion of the orbit. 

History. — From 1805, when Travers recorded the fii’st cjise of i)ul- 
sating exophthjilmos to which reference is usiuilly mjide, until the middle 
of 1907, three hundred and thirteen cjiscs of this jxfTection have been placed 
on record, and a number of jinjilyscs of the literjiture luive been prepjired, 
beginning with Sjittler's collection, in which one Iiuridred Jind six cjuses 
jire cljissificd, based upon the records to the middle of 1880. Since the 
last-njimed date a number of papers jind monographs luive been published 
contjiining extensive bibliographies; for example, those by W. Adams 
Frost, Koehler, Nieden, Lefort, do Schweinilz, Keller, Slomann, Reuchlin, 
Houillon, Lagrange, and de Schweinitz anil Hollowjiy. 

The earlier writers attributed pulsjiting exophthjilmos, sometimes 
called aneurismal proptosis or vjuscuhir protrusion, solely to aneurism of 
the orbit, although they were not quite sure whether the lesion was a tme 

* In the preparation of this section I have received much help from Dr. T. B. 
Holloway. 
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aneurism, an aneurism by anastomosis, or an aneurismal dilatation of the 
ophthalmic artery in its whole course. N^laton and Rivington first sat- 
isfactorily demonstrated that a communication of the internal carotid 
with the cavernous sinus might be responsible for the symptoms, and Keller, 
who, after Sattler and Slomann, has written the most complete mono- 
graph on this subject, contends that the term pulsating exophthalmos 
should be strictly limited to that disease in which such a communication 
of the internal carotid with the cavernous sinus has been demonstrated 
or is reasonably certain. 

Although the most frequent intracranial cause of this disease depends 
upon the lesion just described, in a certain number of cases aneurism of 
the internal carotid, as Rivington demonstrated, and, indeed, as Keller 
himself points out, is interpreted by the cardinal symptoms of this affection, 

exophthalmos, pulsation, and 
bruit. A tumor of the brain, 
which has broken into the orbit, 
as well as a tumor of the orbit 
itself, or one which protrudes into 
it from neighboring sinuses, may 
cause symptoms which are anal- 
ogous to those furnished by 
true pulsating exophthalmos, al- 
though a careful study should in 
most instances be rewarded by 
the establishment of a safe differ- 
ential diagnosis, and the typical 
affection should be considered as 
an indication of an arteriovenous 
communication in so far as the 
intracranial cases are concerned. 

Etiology. — Pulsating exoph- 
thalmos usually is a unilateral 
affection. Among the three 
hundred and thirteen cases to 
which reference has been made, only thirty-six have been bilateral. The 
following conditions may cause pulsating exophthalmos: (1) Rupture of 
the internal carotid in the cavernous sinus; (2) aneurism of the internal 
carotid in the cavernous sinus; (3) aneurism of the ; ophthalmic artery 
both within and without the orbit; (4) tumore of the orbit, either those 
within this cavity or protruding into it from the neighboring sinuses or 
intracranial region. Of these conditions the first, namely, arteriovenous 
communication, is responsible for the greatest number of cases, which are 
most frequently traumatic in origin. Indeed, practically two-thirds, or 68 
per cent., of the total number of cases are of traumatic origin, and there- 
fore it is natural that more males than females are found in this class. 

Among sixty-nine cases collected by myself and Holloway, there 
were fifty-four due to trauma, as follows: Twenty to falls with associated 
head injuries, seventeen to blows on the head, four either to blows or falls, 



Fio. 495. — PuLSATiNo Exophthalmos (from a case 
under the care of Dr. Kent Wheeluck, Fort 
Wayne, Indiana). 
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six to gunshot wounds, and seven to punctured or penetrating wounds. 
The right eye was affected in thirty-one and the left in twenty-six of 
the cases. Five of the cases were bilateral. Rupture of the internal 
carotid in the cavernous sinus may result not only from a direct trauma, 



Fir.. 496. "Cabe of Bii.atkral Exofhthai.mob. 

as, for example, a penetrating wound or gunshot injury, but from an in- 
direct trauma, iis, for example, a blow on the head, although it is possible 
that in some of the cases in which a basal fracture hjis taken place and the 
symptoms of pulsating exophthalmos have developed, a penetrating splin- 
ter of bone has caused the aneurismal varix. Where the traumatism has 
been an indirect one, it is likely that a 
diseiised condition of the vascular system 
has been a predisposing factor. 

Among three hundred and thirteen 
cases thus far analyzed, the number aris- 
ing spontaneously or resulting from the 
growth of a tumor is eighty-three, and 
of these fully 80 per cent, were of spon- 
taneous origin. The spontaneous ctiscs 
most frequently occur among females, 
and usually develop as the result of 
straining efforts, coughing, or vomiting, 
and in persons who are predisposed to 
such an accident by reason of vascular 
disease. The subject of this affection 
usually has a sensation of something 
having given way in the head, which is 
followed by the bruit and later by the 
other well-known symptoms. Among forty-nine spontaneous cases oc- 
curring in women, fourteen have been associated with pregnancy, that is, 
28.5 per cent., or about 4 per cent, of the total number. The majority 
of cases of pulsating exophthalmos occur between the ages of thirty and 
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forty. The youngest patient reported as the subject of this affection was 
sixteen months of age and the oldest eighty years. 

Pathology and Pathogenesis. — Among the three hundred and 
thirteen cases reported up to the middle of 1907, it would seem that forty- 
three autopsies have been made, the results of which may be briefly 
summarized as follows: 

I. Aneurism of the ophthalmic artery both within and without the 
orbit. 

(а) Within the orbit, two cases (Guthrie, Du Villards). 

(б) Without the orbit, one case (Nunnely). 

II. Rupture of the internal carotid in the cavernous sinus. 

(a) Traumatic rupture, ten cases (Nelaton, Herschfeld, Leber, Blessig, 
Stuelp, Grut and Tscheming, Usher, Gibson, Verhoeff and Jack). 

(b) Spontaneous lupture of the internal carotid in the sinus, one case 
(Gendrin). 

(c) Spontaneous rupture of aneurism of the internal carotid, or of 
the carotid in the sinus, six cases (Baron, Nunnely, Debay le, Kaiplus, 
Cantonnet and Cerise, Brandes). 

III. Aneurism of the internal carotid, three casefe (Dempsey, Coggin, 
Barnard and Rugby). 

IV. Tumors, six cases (Lenoir, Nunnely, Schells, Alexander, De Bono, 
Van Duyse). 

V. Thrombosis of the cavernous sinus and of the ophthalmic veins 
without certain arterial communication, although possibly present, 
eight cases (De Wecker, Bowman, Neff, Morton, Oettingen, Aubry, 
Griiner). 

Six unclassified cases: (a) No abnormalities found, three (Harlan, 
Gaiiran, Armaignac); (6) caries of orbital wall and abscess of brain 
(Jones); (c) absence of bony wall of orbit and dilatation of internal 
carotid (Gerhardt) ; (d) absence of a portion of the bony wall of the orbit 
(Ercklentz) ; (e) internal hydrocephalus and dropsy of the sheath of the 
optic nerve (Maynard and Rogers).* 

Three of these autopsies represent atypical ctises; thoothei*s typical 
cases. It will therefore be seen that there was a demonstrable commun- 
ication which had risen either traumatically or spontaneously between 
the internal carotid and the cavernous sinus in seventeen of the cases, 
while in five others (all in Battler's list), although an arterial communi- 
cation wjis not certainly demonstrated, it was possibly if not probably 
present. 

When from any cause an arteriovenous aneurism of the internal 
carotid in the cavernous sinus arises, the symptoms which follow 
are the result of increased pressure within this sinus. This leads to a 
stasis and dilatation of the superior ophthalmic vein, followed later by a 
mversal of the blood-streams in the orbital veins and the development 
of pulsation. The order in which the cardinal symptoms arise is first the 

* The summary of these autopsies has been made from the records collected by 
Sattler, who reports nineteen, Keller, who reports nine, Rcuchlin, two, and de 
Schweinitz and Holloway, fourteen. 
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bruit, next the exophthalmos, and finally the pulsation, although the last 
symptom may be delayed and the patient pass from observation, or sub- 
mit to operation before it has fully developed. Not only may there be 
distention of the superior ophthalmic vein, which is responsible in part 
for the pulsating venous mass not infrequently seen at the upper and inner 
margin of the orbit, but also a similar distention of the angular veins and 
those of the lids. The close relationship of the third, fourth, ophthalmic 
division of the fifth, and sixth nerves to the cavernous sinus explains the 
frequent impairment of ocular muscle movement, and the increased pres- 
sure is the cause of the optic nerve and retinal lesions which have been 
noted. 

Bilateral exophthalmos develops iis follows: The traumatism — for 
example, a fracture at the base of the skull — establishes a communication 
between the internal carotid and the cavernous sinus upon one side, lead- 
ing to distention or varicose dilatation of the orbital veins. Later there 
is extension of the process by the transverse anfl circular sinus to the ven- 
ous channels upon the opposite side. In a certain number of cases which 
have l)een classified with pulsating exophthalmos, although not entirely 
accurately so, a portion of the osseous orbital wall wfis absent, permitting 
a transmission of pulsation directly from the brain, and the same is true 
of one case of internal hydrocephalus and dropsy of the optic nerve sheath. 

Symptoms. — Sometimes the symptoms which arc characteristic of 
pulsating exophthalmos appear immediately after the trauma; at other 
times horn’s, days, months, and even years may elai)se before they de- 
clare themselves (Keller). Pain in the head, while not constant, is not 
infrequent, and may be confined to the affected side and associated with 
distress in the orbit. 

One of the earliest symptoms is the bruit, which is variously described 
as a roaring, humming, buzzing, or hissing sound. It is increased by 
bending or stooping over, and usually modified and sometimes abolished 
by compression of the carotid. Stethoscopic examination of the superior 
portion of the orbit, of the corresponding temple, and in some instances of 
the whole skull, demonstrates the presence of this bruit, in the form of 
either a loud and blowing sound or one that is soft and feeble. The 
murmur may be continuous, with cxaccrl)ations synchronous with the 
cardiac systole, or may be intermittent. In one case (Gayct's) l)oth types 
existed at different periods. According to Sattler, a bruit de piaulement 
should be regarded as a trustworthy sign of rupture of the carotid into 
the cavernous sinus. Not only may the bruit be modified and sometimes 
abolished by compressing one or both carotids, but in rare instances it 
is influenced by deep pressure made at the inner angle of the orbit, as it 
was in Schwalbach^s case. 

In sixty-nine cases of pulsating exophthalmos analyzed by myself 
and Holloway, some form of bruit is described in all except nine; in twenty- 
one it was systolic, in three continuous, in five continuous with systolic 
accentuations, while its character is not described in thirty-one of the 
cases, although it is stated to have been present. The exact region of 
this bruit is not mentioned in twenty-seven of the cases. It is stated to 
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have been “local’’ — that is, heard over the eye or the eye and temple — • 
in eighteen of them, and “general” — that is, heard over the whole skull, 
or a greater portion of it — in twenty-four. 

The next most important symptom is the exophthalmos, also arising 
early in the coume of the disease and sometimes simultaneously with the 
bruit, and depending in the majority of instances upon the essential 
feature of this affection, namely, venous stasis. It varies much in degree, 
and is sometimes so decided that closure of the lids is impossible. In 
some instances they have been actually everted. The eye may be proj)- 
tosed straight forward, but usually it is displa(;ed outward and downward. 
Partial reduction of the exophthalmos follows i^ressure u])on the gl<)l)e, 
especially if at the same time the carotids arc compi*csscd. On 1 ‘clcasc 
of the pressure the eye assumes its former ])osition. The patient may l)e 
unable to elevate the lids, which arc red and swollen, while the conjunc- 
tiva is chcmotic, and in both of these structures the veins are dilated and 
tortuous. 

Pulsat ion of the globe is not constantly present, although in the ma- 
jority of cases it can be demonstrated. It may be actually visible, or 
detected only when the globe is palpated. Sometimes it is necessary to 
press the globe backward before the impulse is felt. Not infre- 
quently there is a soft, com])ressiblc, pulsating tumor, usually situated 
at the uj)i)er and inner angle of the orbit, which transmits a thrill to the 
superimposed finger. In some instances a pulsation is visible in the 
distended angular vein and the veins of the forehead and lids. As a rule, 
compression of the coriesj)onding carotid causes a diminution or abolition 
of the pulsation and a lessening of the size of the swollen veins. 

Vision may remain normal throughout the entire course of the disease, 
or may be seriously affected, and sometimes blindness results. In the 
sixty-mne cases of the de Schweinitz-Holloway series the acuteness of 
vision of nineteen eyes is not stated. Of the remainder, ten eyes were 
blind, five eyes had light perception only, or at most counted fingei-s, eleven 
eyes a reduction of vision greater than one-half, eighteen eyes a reiluction 
of vision less than one-half, while thirteen eyes retained normal vision. 

Not only may the eye upon the affected side lose A ision, but also that 
upon the opposite side, as has been reported l)y Pincus and Van Duyse, 
while in one cixse in which the right eye was enucleated, the left eye sub- 
sequently acquired pulsating exophthalmos. 

Reduction of vision may depend upon corneal complications, for ex- 
ample, neuro-paralytic keratitis, ulceration of the cornea, vascularization, 
opacity and edema of this membrane, and upon striped keratitis. Hy- 
peremia of the iris and actual iritis have been recorded. The usual causes 
of the blindness are optic neuritis and optic nerve atrophy. 

In the series before referred to, fully 20 per cent, of the cases presented 
some degree of optic nerve atrophy, and practically all of the blind eyes 
lost their vision from this cause. The papillitis may present itself in the 
form of an ordinary optic neuritis, or develop into that phenomenon to 
which the name “ choked disc” is usually applied. Retinal hemorrhages 
are frequent, and the letinal vessels themselves may be overdistended and 
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tortuous, and in one notable instance reported by Knapp, these vessels, 
temporarily at least, showed a series of alternating constrictions and 
dilatations of the most pronounced type. 

Embolism of the central artery of the retina has been recorded, but in 
this instance it seems to have followed ligation of the common carotid. 

Other (;auses of blindness are glaucoma and cataract, and Weisbach 
refers to five cases occurring in a series of two hundred and eight, in which 
the globe itself became atrophic, a condition of affaii’s not observed in the 
series analyzed by Reuchlin, myself, and Elolloway. 

The pupil is usually sluggish, sometimes dilated and fixed, and there 
may be partial or complete loss of accommodation. In one case lecoi-ded 
by Zur Miihlen, there was a left homonymous hemianopsia, associated 
with hemiopic ]nipillary inaction, the only case, so far as 1 am aware, 
in which siu^h a condition of affaiis has been described. 

Naturally, the relationship of the cavernous sinus to the nerve-supply 
of the ocular muscles is responsible for the disturbance of ocular motil- 
ity which are prominent symptoms of this disease. This may vary from 
paresis of a single muscle to compleR* external oj)hthalmoplcgia and 
immobility of tin* globe. Exclusive of complete external oplithalmo- 
plegia, a special involvement of the oculomotor nerve has been reconled 
in a number of instances, but by far the most frequent ])aresis or paralysis 
is that which affects the abducens nerve. In the de Sciiw(*initz-Holloway 
series forty-eight eyes among fifty-nine cast's gave cviden(*e of some 
affection of the extraocular muscles, while eleven eyes escaped in so far 
as anomalies of tlunst^ muscles arc concern(^l. 

Otht^r distiirbances of sf)ecial sense are impairment of hearing, or its 
actual loss, although such a deft^ct does not ne(?essarily metm an involve- 
ment of the auditory nerve. Loss of taste and of smell have' been reportwl, 
and involvement of the first branch of the fifth nerve, in one instance 
))ilateral, although the c.xophthalinos was unilateral, has been reconled. 
Facial paralx'sis, or some involvemt'nt of the facial rieive, has been ob- 
seiwed a numl)er of times, and has also a})p(^ared as a transitory jiost- 
o] )era t i vt', jihen omcnon . 

A summary, thei’eforc, of th(^ conspicuous symj)t()ms whif*h may arise 
in the course of this disease, although not constantly present in each in- 
stance of it, is as follows: Exophthalmos, most frequently with the eye 
dis})laced outward and downward; Imiit, usually heard over the eye and 
al)OVC the oihit, b\it sometimes audilde over the whole skull and evident to 
the patient in a roaring, humming, buzzing, or hissing sound; pulsation, 
which may be visible or demonstrable only by palpation, or by pressing 
the globe backward into the orbit; distention of the veins at the inner 
angle of the orbit, especially enlargement of the angular vein, and of those 
of the lid and even of the forehead and on the surface of the conjunctiva; 
corneal complications, usually in the form of exposure keratitis; fre- 
quently hyperemia of the iris and rarely actual iritis; commonly hyperemia 
of the nerve-head, and occiisionally optic neuritis and even choked disc; 
frequently marked distention of the retinal veins and scattered retinal 
hemorrhages; disturbances of ocular motility, sometimes so extensive as 
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to implicate all of the exterior ocular muscles, sometimes only one or other 
of them, the external i^ctus being the one most frequently affected where 
a single muscle is involved; occiisional involvement of the trifacial, of the 
facial, and disturbances of taste, smell, and hearing. 

Diagnosis and Differential Diagnosis. — While the diagnosis of 
pulsating exophthalmos itself is not difficult, it is not easy and sometimes 
impossible to determine the exact underlying pathologic condition. 
Naturally, pulsating exophthalmos suggests rupture of the internal car- 
otid in the cavernous sinus, as it has not only been the most frequent 
lesion diagnosticated from the clinical standpoint, but demonstrated by 
autopsies. 

Aneurism of the internal carotid in the cavernous sinus and aneurism 
of the ophthalmic artery, however, cause practically identical symptoms, 
although in all probability they do not produce a murmur of as great 
intensity, especially if it is a continuous bruit with systolic accentuations, 
nor as vigorous a pulsation. A differential diagnosis between extra- 
orbital and intraorbital aneurism of the ophthalmic artery is not possible. 

Traumatism followed by unconsciousness, hemorrhage from the nose, 
mouth, or eai*s, involvement of the cranial nerves other than the ocular, 
and especially of the facial and auditory, would indicate an arteriovenous 
aneurism in the cavernous sinus as the result of basal fracture. 

Although the pulsating exophthalmos usually develops on the same 
side as that which receives the injury, such is not always the rule; for 
example, in Calderaro\s Ciise, in which trauma on the right side produced 
right-sided exophthalmos, and later pulsating exophthalmos of the left 
eye. In the spontaneous cases the symptoms usually develop rapidly 
and general vascular changes arc demonstrable. 

The symptoms of vascular tumors of the orbit develop more slowly 
than those which are caused by rupture of the internal carotid into the 
cavernous sinus; moreover, the orbital tumor is usually palpable, and 
attempts to reduce the exophthalmos encounter marked resistance. If 
a murmur is present, it is generally feeble and intermittent, and is heard 
best over the corresponding temple. If a pulsating venous mass exists, 
it is situated at the outer angle, out and up or out and down, rather than 
at the internal angle, which is the usual position after rupture of the 
carotid into the sinus. 

Malignant tumors are usually rapid in growth and are associated with 
cachexia. In doubtful cases a thorough examination should be made of 
the accessory cavities and sinuses. 

Certain orbital encephaloceles have in the past been described as cases 
of pulsating exophthalmos, but in Krcklentz^s case there was an absence 
of the murmur and no fundus vtiscular changes; exophthalmos and pul- 
sation existed, the latter being the result of direct transmission from the 
brain. In some cases r-rays may be of service, especially in fracture of 
the skull and gunshot injuries with retention of the bullet, and possibly 
in demonstrating an absence of the osseous walls of the orbit. 

Treatment divides itself into: (1) Ligation of the larger arteries of 
the neck; (2) operations upon the orbit; (3) compression of the common 
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carotid; (4) direct compression of the venous swelling of the eyelids and 
angle of the orbit; (5) gelatin injections; (6) the administration of certain 
drugs and rest in the recumbent posture. 

Among sixty-nine cases analyzed by myself and Holloway, ligature 
of the common and external carotid was practised by one surgeon 
(Wiirdemann), with a cure; ligature of the external and internal carotid 
Wixs practised six times with the following results; one cure (Usher, 
second case), two improvements (Siegrist and Lambert), one recurrence 
(Wiemuth), one negative result (Burghard and Pritchard), and one death; 
ligature of the external carotid alone was performed by one surgeon 
(Gifford). 

In the same series ligature of the internal carotid yielded the following 
results: Cure once (Debayle); improvement four times (Sobernheirn, 
Frazier, De Langlade, Pons and Cushing); negative results once (Hou- 
illon). Ligatum of the common carotid and the internal carotid was 
practised once, with a cure (Thierry). 

In the same list of cases (de Schweinitz-Holloway series), thirty-four 
ligatuies of the common carotid on one side ai*e recorded, with cure or 
improvement in seventeen, or 50 per cent., mcurrence in seven, or 20.5 per 
cent., negative results in six, or 17.6 per cent., and deaths in four, or 1 1.7 
per cent. In two other cases ligatui'e of the common carotid was 
followed by death, but the fatal result was not due directly to the 
operation. In one of these cases repoHed by Barnard and Rugby, after 
carotid ligature pulsation disappeared on the tenth day, but owing to the 
presence of a brain abscess (the original injury having been a revolver 
wound), a craniotomy was performed two months later, which was the 
direct cause of the patient’s death. In another case three months after 
the ligature the patient committed suicide. 

The statistics just quoted may be compared with those which have 
been recorded prior to the beginning of the de Schweinitz-Holloway 
series, and whicjh are quoted from Reuchlin’s monograph, as follows: 
Among one hundred and sixteen cases of ligature of the common cjirotid, 
cure or essential improvement resulted in eighty, or 68.8 per cent., neg- 
ative results in twenty-five, or 21.5 per cent., and death in eleven, or 9.5 
per cent. If Reuchlin’s results and those developed by the analysis of 
the sixty-nine cases to which reference has already been made are added 
together, the result is as follows: Ligature of the common carotid one 
hundred and fifty cases, with cure or improvement in ninety-seven, or 64.6 
per cent., failure in thirty-eight, or 25.3 per cent., death in fifteen, or 10 
per cent. 

It is therefore evident that while ligature of the external, internal, and 
common carotid has been practised for the relief of pulsating exophthalmos 
by various surgeons, the last-named vessel has most often been submitted 
to this operation. 

Reid prefers ligature of the external and internal carotid, as he believes 
that this procedure diminishes the chance of the re-estal^lishment of the 
circulation through the external carotid. In the series previously quoted 
(de Schweinitz-Holloway series) this operation was performed six times, 
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with one cure, two improvements, one recurrence, one negative result, 
and one death; results, it would seem, which do not indicate that this 
procedure should be preferred to ligation of one or both common carotids. 

Independently of any wound complications, ligature of the common 
carotid and of the other larger blood-vessels of the neck may give rise to 
disturbance of the central nervous system, which usually manifests itself 
as a partial or complete hemiplegia, often associated with aphasia. Thus, 
in thirty-four ligatures of the common carotid already referred to 
brain symptoms occurred five times after ligature of the common carotid, 
once after ligature of the common and internal carotid, and once after 
ligature of the external and internal carotid. Wood’s patient was 
irritable and excited and his speech thick, Brandes’ patient suffered 
from left hemiplegia. Barley’s patient from paresis and numbness of the 
left upper extremity, and Jack and Verhoeff’s patient developed hemi- 
plegia and a delirium which, with a few normal intervals, persisted until 
her death. Other cases of like nature might be quoted, and if to the five 
cases already referred to are added similar ones reported by Sattler, Keller, 
and Reu(;hlin, it will be found that approximately 9 per cent, of the total 
number of cases of ligature of the common carotid have been associated with 
one or other form of cerebral disturbance. Embolism of the central artery 
of the retina has also followed ligature of the common carotid (Siegrist). 

In a certain number of cases of traumatic pulsating exophthalmos in 
which ligature of one carotid has failed to cure the disease, the vessel upon 
the opposite side has been tied. Among the total number of cases thus 
far reported, namely, three hundred and thirteen, there have been ten 
double ligatures. None of these double ligatures has been simultaneous, 
the intervals between the operations having been from twenty-four hours 
to fourteen months. The results are as follows: cured or improved, six; 
failures, two; deaths, two. No double ligatures have been performed 
for the relief of spontaneous pulsating exophthalmos. 

Orbital Operations. — Although the importance of the ophthalmic 
vein in its relation to pulsating exophthalmos was appreciated by early 
observers, and Lansdown, in 1873, on the suggestion of Charles Higgens 
ligated successfully dilated vessels at the inner angle of the orbit, it appears 
that Henry D. Noyes, in 1881, was the first surgeon to publish in extenso 
a cure of this condition by an orbital operation, the exophthalmos and 
pulsation having been of spontaneous origin. He tied what he believed 
to be the inferior orbital vein without interfering with the carotid. 

Woodward in 1894, after a recurrence following a carotid ligature per- 
formed five months previously, ligated two pulsating arteries at the inner 
angle of the orbit, with perfect result. 

In 1897 Szimanowsky, after a failure of ligation of one carotid, sug- 
gested ligation of the distended superior ophthalmic vein, and at about 
the same time Golowin, unacquainted with Szimanowsky’s suggestion, 
resorted to primary bilateral ligature of the superior ophthalmic vein for 
the relief of what he considered to be an atypical case of pulsating exoph- 
thalmos. Since that time Lasarew and Boden and Bollinger have ligated 
and resected with success the superior ophthalmic vein, previous ligature 
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of the common carotid having been unsuccessful, and in 1899 Golowin 
obtained a cure in a traumatic case following ligatui*e of the superior 
ophthalmic vein after resection of the outer orbital wall. In this case 
there was no ligature of the common carotid. 

Still later, Wiesinger performed the same operation with a cure after 
failure of compression and ligation of the common carotid. As a primary 
operation Sattler has successfully ligated and resected the left superior 
ophthalmic vein. 

In a series of cases analyzed by myself and Holloway, sixty-nine 
in number, there were six orbital operations, which,* briefly summar- 
ized, are as follows: (1) Ligature and excision of a portion of the superior 
ophthalmic vein, with cure after failure of dimct compression to the local 
swelling, comprcssion of the carotid, and ligation of the common carotid 
(Schwalbach) ; (2) ligation of the angular vein, with cure after failure 
following ligation of the common caretid and subseciucnt ligation of the 
external and internal carotid on the same side (Burghard and Pritchard) ; 
(3) ligation of the superior ophthalmic vein and extirpation of the venous 
ectasia, with cure after failure of local compression of the miiss and ligation 
of the common carotid (Wiesinger); (4) excision of a portion of the supe- 
rior ophthalmic vein as the primary procedure, with cure; prior to the 
operation the common carotid was exposed in order that it could be ligated 
if necessary (Sattler) ; (5) excision of the much-distended superior oph- 
thalmic vein with cure, after failure of ligation of the external carotid and 
ligation of the common carotid (Gifford). In three cases there were orbital 
operations, all resulting in cure, in which, however, there was no excision 
of this superior ophthalmic vein. In one, after dissection of the orbit, the 
ophthalmic artery was ligatured, the patient having had an aneurism, 
partially extraorbital, of this artery (Lewis). In another, a mass of 
orbital tissue which projected from the orbit and the inner surface of the 
lower lid near the interior canthus was extiri:)ated, and a cure resulted after 
repeated hemorrhages from this mass had followed ligation of the external 
and internal carotid and the lingual and facial branches (liambert); in a 
third case deep incisions were made into the orbit, and nothing else was 
done. It is possible that in the last two of these cases the operation may 
have had some influence in producing the formation of a thrombus, or 
that they should be regarded as spontaneous cures. 

Thus, excluding Golowin's first case, which was atypical, it is evident 
that among thirteen cases of orbital operation, but three of them were 
concerned with arterial ligature, and one of these was associated with a 
simultaneous venous ligature, while in another it is possible that the 
vessels ligated belong to the venous system. The superior ophthalmic 
vein was ligated seven times, the inferior ophthalmic vein once, the angular 
vein once, and the smaller orbital veins twice. Of these cases all were of 
traumatic origin except those reported by Noyes, Woodward, and Lasarew. 
In so far as I have been able to ascertain, all operations which have 
been performed on the orbit which have included ligature and resection 
of the superior ophthalmic vein have been successful. It would seem 
that this procedure should be considered before ligature of the common 
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carotid, with its mortality of 10 per cent, and failure of 24 per cent., is 
resorted to, and certainly should precede ligature af the second common 
carotid, provided the first operation has failed to produce the desired 
result. If a distended vein can be felt in the orbit, as Gifford points out, 
it should be the operation of choice. Thus far no ultimate unfavorable 
results have followed the operation, but in three cases there have been 
temporary, somewhat alarming '‘brain symptoms,^' with headache and 
slow pulse, due probably to extension of the venous thrombosis into the 
cranial cavity.* 

Compression of the Common Carotid. — In the list of sixty-nine 
cases collected by myself and Holloway compression of the common 
carotid was resorted to twelve times, with one cure, three improvements, 
and eight negative results; a direct compression of the venous swelling 
is reported three times without result. In sixty-eight cases of digital 
compression collected by Reuchlin, there were fifteen cures (or 22.1 per 
cent.) and fifty-two failures (or 76 per cent.). This procedure acliieves 
its best results in the Ciises of spontaneous origin, and if practised prior 
to ligature may lessen subsequent heart-strain by partially establishing 
a collateral circulation. 

Gelatin injections have been employed, and one case is reported 
as cured by Reynier after a recurrence which followed ligation of the 
common carotid. 

The administration of drugs has been resorted to by some surgeons, 
for example, potassium iodid and calcium chlorid (Evans) ; potassium iodid 
and the local use of adrenalin (Gasparini) ; trional and bromid, together 
with the use of cold compresses and leeches (Punzo, who was himself 
the subject of this disease) . Although iodid of potassium has often been re- 
commended (the Tufnell treatment), its results are not encouraging, neither 
is the use of bandages, leeches, and the galvanic current likely to be of 
service. Electrolysis and the injection of the salts of iron are not advisable. 

In a few instances spontaneous cure has occurred, and in certain other 
cases in which a cure is attributed to remedies so trivial in their action that 
it is difficult to believe that they themselves could have had any posi- 
tive result, the same explanation is applicable. One of these spontaneous 
cures, or probable spontaneous cures, occurred two years and eleven 
months after ligature of the right common carotid and left internal carotid, 
which was followed by some improvement, and another ten and one-half 
years after the accident, the preceding treatment having been digital and 
mechanical pressure. 

In the presence of true pulsating exophthalmos surgical procedures 
should take precedence, an(I time is probably wasted by an attempt to 
cure the lesion by the administration of drugs, although injections of 
serum gelatin may be considered if the presence of an aneurism of the 
ophthalmic artery is known to exist. 

* In 1874 Rivington injected 5 minims of the chlorid of iron into a venous mass 
which was present in his patient with exophthalmos. A small coagulum formed in 
the ophthalmic vein. There was much local pain, sick headache, and vomiting. 
The common carotid was subsequently and successfully ligated to complete the cure. 
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Of the ligations of the neck arteries the best results follow ligature of a 
common carotid. If this fails to relieve or cure the symptoms before the 
second carotid is tied, the operation of dissecting out and tying the dis- 
tended superior ophthalmic vein should be tried. 

If there is a distinct venous swelling in the orbit, with evident disten- 
tion of the angular or superior ophthalmic vein, the operation of choice 
should be isolation, ligatuie, and resection of this venous channel, in- 
asmuch as thus far, although the operations are few in number, they 
have been uniformly successful. 


THE EYEGROUND AS A MEANS OF DIAGNOSIS OF INTRACRANIAL 

LESIONS. 

The ocular signs of tumor of the cerebnim and of the cerebellum arc 
chiefly concerned with changes in the fundus oculi, particularly the nerve- 
head, and in less important degiee with anomalies of the visual field, the 
pupillary reflexes, the external ocular muscles, and the movements of the 
eyeball. Of these conditions, papillitis or choked disc is the most 
important, and to its manifestations and significance the present i)ara- 
graphs are limited. 

The Frequency of Papillitis or Choked Disc,— Papillitis or 
choked disc, headache excepted, is the most common general symptom 
of tumor of the brain. To state with entire accuracy the frequency 
of its occurrence is not possible, because the available material represents 
examinations of the eyeground at different stages; hence absence of 
choked disc at one examination does not exclude its presence at a sub- 
sequent one. The average frequency of papillitis in brain tumor, as 
recorded by Oppenheim, Gowers, C. P. Knapp, Dana, Iternhardt, 
Martin, Bramwell, and Weeks, is 78.2 per cent. Higher percentages, 
however, are found in individual series; for example, Oppenheim, 82 per 
cent., Annuske and Reich, 95 per cent., Kampherstein, 80 per cent. In 
my experience this symptom has been present in fully 85 per cent, of the 
Ciises examined. 

An important analysis of six hundred and one brain tumom by J. M. 
Martin indicates that of neoplasms in which optic neuritis (papillitis) 
was present at some time in the course of the disease, those which involved 
the corpora quadrigemina and the cnira yielded the highest percentage, 
namely, 1(K); tumors of the ceretellum and of the parieto-occipital region 
gave a percentage of 89; new-growthsof the frontal (and those denominated 
general) furnished a percentage of 84; tumors of the basal ganglia a per- 
centage of 75; of the pons and the medulla and of the temporo-sphenoidal 
lobes a percentage of 68; of the centrum ovale a percentage of 67; of the 
pituitary body a percentage of 65; of the motor area a percentage of 
62; of the corpus collosum a percentage of 46. 

Among seventy-six cases of brain tumor associated with choked disc in 
which an autopsy was made Kampherstein found the situation of the 
neoplasm to be as follows: Frontal lobe, twelve times; temporal lobe, six 
times; parietal convolutions, four times; occipital lobe, five times; epiph- 
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ysis, twice; third ventricle, twice; corpus callosum, three times; optic 
thahimus, twice; corpora quadrigemina, seven times; hypophysis, three 
times; fourth ventricle, once; peduncle of the cerebellum, twice; cere- 
bellum, twenty-three times. 

Leslie Paton has analyzed the records of two hundred and two con- 
secutive cases of brain tumor observed in the National Hospital (Queen’s 
S(iuare), in one hundred and forty-eight of which the presence of the 
tumor was established by autopsy or oj^eration. Optic neuritis (chokal 
disc) was present in one hundi-ed and twenty-five cases; in twelve the 
neuritis was exc^eedingly slight, while in twenty-seven atrophy of the optic 
nerve had almady begun when the case was examined. In thirty-eight 
cases there was no sign of intraocular optic neuritis, and the large majority 
of these cases were associated with subcorti(?al or pontine tumors. 
Paton ’s investigations indicate that in tumors of the cerebral cortex the 
intensity of the nerve-heiul change api:)ears to vary inversely with the 
distance of the growth from the anterior pole of the middle fossa. 

Date of Occurrence and Character of the Nerve«head Changes. 
— It is not possible to state a(;curately how soon after the develop- 
ment of an intracranial tumor choked disc may appear. Sometimes the 
whole process, from the beginning of the papillitis to its complete elabor- 
ation, occupies a few weeks; more often several months (Bruns). In a 
patient under my observation papillitis did not arise until a week 
liefore his death, although all the symptoms of brain tumor had been 
present for more than a year. Usually, therefore, an intracranial tumor 
must have existed for some time, and the increased intracranial tension 
or brain irritation for a definite period before papillitis or choked 
disc is evident, and, should the growth be situated in the pons, the medulla, 
or the corpus callosum, if the disc changes do not fail to appear entirely, 
they are apt to be late in development, as they are also, to a certain extent, 
in tumors of the frontal lobe and parietal convolutions. According to 
Paton, the development of neuritis with subcortical tumoi’s generally 
indicates extension of the growth to the gray matter of the cortex or of the 
base, and with pontine tumors to that of the cerebellum. Brain-tumor 
optic neuritis ♦ is a comparatively early symptom, if the visual tracts at the 
base of the brain are involved and it develops rapidly in cerebellar growths. 
Indeed, in the words of Marcus Gunn, intense double o])tic neuritis, with 
great engorgement of the papilla?, coming on quickly, suggests a cerebellar 
neoplasm. In experimental papilledema the changes may appear at an 
early date. 

In a certain number of cases it is possible to watch the development of 
neuritis from its very earliest stages. The first symptom is increased red- 
ness of the disc and obscuration, usually of its upper and lower borders, 
associated with a certain turgescence and inequality of the venous circu- 
lation and beginning loss of the *Might spot.” Occasionally the nasal 
border is earlier and more obscured than the other margins in the form 

* Gunn employs the term “tumor papillitis.” J. Herbert Parsons sufcgests the 
use of the term “papilledema” to replace “choked disc” (Stauungspapille). 
Cushing prefers to retain the name “ choked disc.” 
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Optic Neuritis (Choked Disc) and Macular Changes, a 

Tumor of the Cerebellum, in the Service of Drs. Mills and if razier at 
the University Hospital, Philadelphia. 
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of the so-called hernineuritis. Usually within a week, the obscuration 
of the nerve edges increases and the temporal bolder becomes veiled, 
while a distinct swelling of the nerve-head appears and the darkness 
and tortuosity of the veins is decidedly more manifest. At this period 
the difference in level between the top of the swelling papilla and the 
eyeground is usually not mom than 1.5 or 2 I). Within the next week 
them is complete loss of the light spot and complete obscuration of 
the disc, the swelling incmases, lussumes a mound shape of mixed grayish- 
md color, and finally the form of the disc is entimly lost aiul its position 
can be inferred only by the convergence of the vessels. Not infrequently 
at this stage, and indeed at an earlier one, linear hemorrhages appear in 
the immediate neighborhood of the disc or on its swollen surface. The 
arteries, smaller than normal, pursue a moderately straight course and 
arc difficult of recognition, being partly concealed by the swelling. The 
veins are dark in color, distended and tortuous, and pass along the slope of 
the elevation, often dipping into the infiltrated tissue. 

The height of the papillitis varies, lusually between 3 and 6 diopters. 
Occasionally it is as high as 8 or even 10 diopters. 

At some periods of choked disc, especially in the later stages, there 
may be very great increase in the number of hemorrhages, both on and in 
the immediate neighborhood of the disc. Exudates may also appear, white 
or yellowish-white in color, and white patches develop in and on the 
swollen disc. 

To distinguish a true beginning neuritis or a congestion with edema 
from a spurious optic neuritis,^’ or so-called hyperopic disc,^' as it occurs 
in association with refractive error is often most difficult. There is, how- 
ever, in the beginning of the nerve-head changes of brain tumor a certain 
quality which pseudoneuritis does not possess. The blurring of the disc 
<xlges is mom complete, and even with the indimet method of examination 
the obscured margins am with difficulty seen; the surface congestion is 
mom decided; the mtinal veins, often only one division of them, 
are darker, mom distended, and mom unevenly tortuous, indeed, 
decided tortuosity of the retinal veins, especially of one or twro of the 
larger branches, may appear befom any obscuration of the disc. 
A swelling of at least 3 D. should exist befom the name “choked disc'' 
is permissible. 

Ophthalmoscopic examination is not alw^ays made during the period 
of typical choked disc; patients may come after the evidences of 
inflammation and edema have begun to subside — at the period, in 
other words, when the veins grow less distended, new hemorrhages do 
not appear, previously obscured vessels reappear, and the sw^ollen nerve- 
head begins to be depressed and the grayish-red tint of the prominence 
becomes more uniformly gray and grows paler. The temporal edge of the 
disc is the first to appear, and gradually the other margins emerge from the 
obscuration. Finally, all edges of the discs are clear, and the w^ell-known 
symptoms of post-papillUic atrophy are present, quite distinguishable 
from either a primary or a secondary atrophy by the presence of the tissue 
which fills in the center of the disc and obscures the lamina cribrosa 
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SO prominently visible at the bottom of the shallow cupped, primarily 
atrophic discs. Both sets of vessels, too, are contracted and streaked 
with infiltrated perivascular sheaths. Arojis of retinochoroiditis and 
patches of white marking the spots of former hemorrhages arc often ap- 
parent. 

In rare instances a second attack of choked disc takes place, that is, 
after the original swelling of the disc has disappeared. The tendency of 
papillitis is to cause atrophy of the nerve, but it may remain stationary for 
long periods of time and finally disappear without leaving a trace of its 
presence. Naturally, as Oppcnheim points out, such a state of affairs 
could be expected only if the original disease subsides, or there is lelief 
of intracranial pressure by trephining. Exceptionally, however, as he 
notes, the original disease continues, but the edema and swelling sub- 
side. 

In place of chokerl disc as a sign of l)rain tumor, optic nerve atrophy 
itself without indications of pre-existing neuritis or papilledema may 
appear. This is particularly true in the case of basal tumors, for example, 
of the hypophysis, and depends upon direct comi)rcssion of the chiasm, 
the optic nerve tracts, or the optic nerves themselves. It may also be pro- 
duced by bulging of the lateral ventricles and the pressure thus exerted by 
them. This is the so-called secondary atrophy. The color of the disc is 
gray and assumes a tint not unlike that of primary or progressive 
atrophy. More often the color of the disc is whiter than in gray atrophy. 
Both sets of vessels arc contracted. This secondary atroi)hy must be 
distinguished from the consecutive or post-papillitic atro))hy, to which 
reference has already been made. In a certain number of cases there is 
a period of congestion of the discs preceding the atrophy, which may or 
may not have been observed. 

The papillitis of intracranial tumor is sometimes unilateral, and where 
there is a one-sided choked disc, or a marked difference between the two 
sides, it is suggestive of the fact that the cerebrum is the seat of the growth, 
and on the whole in favor of the tumor being on the same side as the excess 
of neuritis. J. M. Martin\s investigations on this subject are important and 
show that the seat of the lesion is probably on the side on which the 
nerve-head change is more marked in the pro})ortion of 71 to 29. Al- 
though unilateral choked disc, or, more accurately, excess of papilledema 
on one side, occurs in tumors of the cerebellum, it is a much less common 
symptom than in the cerebral cases. (Compare with i)agc 943.) 

Retinal Changes. — A very interesting appearance is the so-called 
macular figure, in other words, a lesion simulating that seen in albumi- 
nuric retinitis. It is said to be more frequent in cerebellar growths, but 
has been observed a number of times with tumors having other situations. 
The most perfect figure of this kind noted by me occurred with a 
subcortical tumor in the parieto-occipital region. 

In thirty cases of tumor reported by TiCslie Baton these macular 
changes were noted five times — one frontal case, one parietal case, two 
cerebellar cases, and one extracerebellar case. Kampherstein found eight 
times in his two hundred cases of choked disc (one hundred and thirty- 
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POST-PAPILLITIC ATBOPHV AND WIDESPREAD PERIVASCULITIS. PKOM A PaTIBNT 

WITH Tumor of the Cbrebf.llom, in the Service of Drs. Mii.ih and 1< hazier 
AT THE University Hospital, Philadelphia. 
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four of these were brain tumor cases) involvement of the macula, but only 
once a typical star figure, such as is seen in retinitis albuminurica. There- 
fore, the macular involvement is not always a star figure, due probably to 
edematous infiltration, and is not necessarily associated with great de- 
preciation of vision, but may be, as in Kampherstein’s seven other cases, 
composed of smaller and larger hemorrhages or irregular white plaques of 
exudation. Bruns believes that these yellowish-white and fatty de- 
generated spots intei’mixed with hemorrhages are of serious import. 

Other retinal changes have ali*eady been referred to, particularly areas 
of atrophy, marking the position of former hemorihages, scJerotic patches 
in the retinal vessels, perivasculitis, pigment-hea})ing, whicli are in no 
sense significant of the growth itself but only of other ocular lesions which 
have accompanied it. 

. Visual Acuteness.— Papillitis or choked disc caused l)y cerebral 
growths is perfectly compatilile with normal acuteness of vision. 

An interesting fact is the rarity witli which optic neuritis and choked 
disc occur in eyes that are myopic. In one notable instance with a 
myopia of 10 D., although all signs of brain tumor had been prominently 
present for nearly two years, them was no alteration of the nerve-head until 
ton days before the patient ^s death. 

Differences in the visual acuteness of the two eyes are not uncommon. 
The vision of one eye may be normal, while that of the other may be only 
one-half or one-third of normal. Usually this difference, if not caused by 
refractive error, depends upon the degree of the disc lesions, or uixrn post- 
neuritic changes. A considerable atrophy of the nerve may exist in oru^ 
eye and no ai)parent atrophy in the opposite eye, which possesses normal 
or nearly normal vision. In cerebellar growths there is apt to be early 
great disturbance of vision, and blindness may follow rapidly if the con- 
dition is unrelieved. The tendency of choked disc is sooner or later to 
cause atrophy, hence the necessity of early interferen(;e to save sight. 

Temporary amaurosis in brain tumor is a sign of tlecided im- 
portance. Although the visual acuteness in the presence of choked disc 
may be entirely normal, or reach close to the normal standard, the patient 
may have periods of temporary amaurosis which last from a few minutes 
to a few hours, and, it is said, may continue for several days, to be followed 
by a restoration of the visual power to that which existed prior to their 
occurrence. They are probably due to increased intraventricular pressure, 
which extends, to the chiasm. 

Amblyopia and blindness without eyegroimd changes have been ob- 
served by Curschmann, Gerhardt and others, and have been attributed to 
the bulging forward of the floor of the third ventricle and pressure upon 
the chiasm. 

The Effect of Operation on Choked Disc or Papillitis.— The 

various -theories which have been advanced to explain the development 
of papillitis or choked disc cannot be discussed in this chapter. In gen- 
eral terms it may be stated that a large number of cases of papillitis 
represent a true engorgement edema, and that the evidence of inflam- 
mation, at least in the early stages, is lacking. Where engorgement 
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edema is the marked feature the ophthalmoscope reveals the typical 
picture of choked disc. In some cases, however, the elevation of the disc 
is less decided and the inflammatory condition predominates, the process 
extending to the retina, where exudates and hemorrhages are visible; in 
other words, an inflammatory optic neuritis appears to l^c present. Kain- 
pherstein, as the result of his own work and the review of the obseiwations 
of others, declares that in our present state of knowledge there can be no 
absolute adherence to the theory, especially championed by S(*hmi(lt- 
Rimpler and Manz, usually known as the lymph-space theory; neither 
is it possible to explain all cases by assuming a des(;ending inflammation 
whicli passes from the lesion in the l)rain to the end of the optic nerve 
as others are inclined to believe, nor by ailopting the theory that the papil- 
litis it not the product of an edema, but is an inflammatory atTcction in 
the sense that fluid distends the sheath of the optic nerve and possesses 
an irritative quality. He does believe that the condition often is best 
explaimxl by a j)receding edema of the brain extending through the 
optic nerve to the lamina cribrosa, and thus causing choking of the 
nerve-head. As, however, the percentage of eyes in which there is neither 
edema of the nerve nor distention of the interspace is a large one, it is im- 
possible to accept alone the mechanical theory, and raised pressure suffi- 
ciently maintained must, in a certain number of instances at least, be the 
direct cause of choked disc. Paton regards so-callal optic neuritis as 
a local manifestation of a general alema of the cerebral tissues due to 
tumor irritation. Merz, basing his o])inion ujxm experimental evidence, 
declares that increased intracranial tension alone is suflicient to ])rodu(?c 
choked disc, and his results have received confirmation in the recent 
work of Cushing and James Honlley, Jr. As Parsons says: “All tliose 
who have had ojij^ortunities of watching the extraordinary efToct of the 
relief of -intracranial pressure upon a choked disc must agree that no theory 
which leaves this element out of account requires further consideration.^' 

The important fact remains, no matter which one of the theories is 
adopted, that there may be a subsidence of choked disc after operation 
undertaken with a view to the removal of an intracranial tumor, even if 
the tumor is not removed. In other wonls, palliative or decompressing 
trephining is of the utmost importance and is an operation which should 
be practised early. .Much has been written upon this subject, notably 
by Horsley, Binns, Hrb, Taylor, Saenger, .Mills, Spiller, Frazier, Paton, 
Cushing, and others, and there is practical accord in their views, viz., 
early operation should be practised, and time employed in giving drugs 
in non-specific cases is time wasted. Usually there is no very decided 
change in the swollen nerve-hejid after trephining in which the dura has 
been opened, or after the removal of a tumor, until the seventh to the 
tenth day; although decrease in the general distention of the retinal 
circulation may be evident at the end of twenty-four to forty-eight hours. 
A marked lessening of disc-engorgement is sometimes evident within 
the first two days. 

After this period there is gradual subsidence of the swelling, from 
four weeks to two months being required for its complete disappearance. 
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The ultiiruite vision may be (a) better than that which existed prior to the 
operation; (b) equal to that which existed prior to the operation; (r) 
worse than that which existed prior to the operation. Sometimes total 
blindness lesults, if the defective vision has existed lon^ before the oper- 
ation, especially if much blood is lost during the surgical procedure. In 
the cases with preservation of vision, either as good as or l)etter than that 
which the patient possessed before the operation, the sight may l.)e better 
in one eye than the othci*, or exceedingly defective in one eye and good in 
the other, or one eye may be Idiiid and the otluT retain or regain excellent 
vision. 

Naturally, tlie most satisfactory results follow' the reduction of great 
intracranial prc\ssure, provided the choked disc has not so long existed 
that it has already destroyed the optic nerve-fibers. 

Jn a certain number of cases, during the fust day or tw'o after trephin- 
ing, thoi'c may be a slight increase in neuritis, or, more accurately, a slight 
increase in edema, associated with fi-esh hcmori*hages. This is aj)i)arcntly 
of no importance, as the tidded edema and fresh hemorrhages disappear 
in the subscquerit general subsidence of tlie swelling. 

A matter of some inifiortance wdiich 1 have noted on several o(^(‘a- 
sions is tern])orary de])reciation of vision witliin the first week after 
the oiieration, jiroliably due to shock, perhaps to hemorrhage, and wiiicfh 
is apparemtly of no im])ortance in the subsequent restoration, or rather 
preservation, of vision, provided the primary vision has lieen good and 
the jiapilledema of comparatively short duration. In cases, however, 
in which very little vision exists jirior to the trephining, for example, a 
vision raluced to hand movements, or even liglit ])ercei)tion only, this 
may rapidly disapjiear after trephining, especially if there has been much 
hemorrhage. If the ncrve-hearl lesions are at a late stage, evident l)y 
decreased vascularity of the swollen papilla, increjisiiig pallor of its surface, 
and markedly diminished caliber of the central retinal vessels, there is 
little use of performing any ojicration in the hope of saving sight ((lunn). 
Therefore it is iinjjortant to interfere early and relieve the inti-acranial 
tension by a palliative trephining while the choked dis(^ is in the eai-ly 
stages of its development. Under such conditions the prognosis quond 
visum is most favorable. 

Significance of Choked Disc. Although the presence of bi- 
lateral papillitis or choked disc is highly significant of cerebral tumor, of 
itself it possesses no distinct localizing importance. In this connection, 
however, it is proper to quote from J. il. Martin's careful analysis of six 
bundled and one brain tumors that so-called optic neuritis is constantly 
present in cases of tumor of the corpora quadrigemina, that it is present 
in about 00 per cent, of cases of tumor of the cerebellum and posterior 
part of the cerebrum, and that it is absent in nearly two-thinls of the cases 
of tumor of the pons and medulla and of the corpus callosum. Unilateral 
choked disc, or decided excess of nerve-heml edema in one eye, is usually 
believed to indicate that the tumor is on this side. Martin shows that the 
seat of the lesion is probably on the side on which the choked disc is more 
marked, in the proportion of 71 to 29. Paton, however, thinks this sign 
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cannot be relied upon, although it is respected by Gowers, Horsley and 
others. According to Gunn, in the majority of tumors of the frontal lobe 
them is homo-laterality of the choked disc, but in tumors further back 
the sign has little diagnostic value. The assertion of some observers that 
one-sided engorgement of the papilla indicates a tumor on the correspond- 
ing side situated in the temporal lobes is emphatically denied by Bruns. 
That temporary amaurosis may have a localizing significance and indicate 
a tumor of the occipital lobe, as stated by Bruns, is doubted by Oppenheim, 
and is contrary to my experience. Baton found the symptom most 
often in ceiubellar tumors. No positive conclusions as to the size of 
the tumor can l>e drawn from the intensity of the choking of the disc, 
because although gieat engorgement edema may be caused by a large 
tumor, the mversc is sometimes true, and a small tumor may be associated 
with great swelling of the nerve-head. Sudden incmase in the engorgement 
is suggestive of sudden increase in the size of the lesion or of the degree of 
intracranial pressure. 
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CHAPTER LXVI. 

MILITARY SURGERY. 

By Gkneral Robert M. O’Reilly, M.D., 

WAStlINCiTON, 1). C. 

Military surgery^, in its broadest sense, deals with all that has to do 
with the care of the wounded in war. It includes their treatment on the 
battlefield and at the first station of assistance, their transportation and 
care along the lines of evacuation, and their treatment at the base hos- 
pitals. Thus, it covers all provision for their shelter, transportation, and 
medical and surgical attendance from the time they are wounded until 
their final discharge or return to duty. 

Military surgery, therefore, embraces not only a consideration of 
surgery proper as practised in time of war, but all methods of organization, 
administration, and supply connected with the care of the wounded. 
Many of the details of organization, administration, and supply are, 
however, equally applicable to and employed for the care of the sick of 
the army; but as these are identical with the means employed for the 
care of the wounded, they are properly (considered under the general head- 
ing of military surgery. Therefore a consideration of the subject divides 
itself into two heads: (a) the organization and administration of the 
medical department; (6) military surgery proper, which specifically deals 
with the wounds received in war and their treatment. 


ORGANIZAHON AND ADMINISTRATION* 

In early days the duty of the military surgeon was almost entirely 
confined to the care of the sick and wounded, but, with the advance of 
medicine and surger>% especially along the lines of prevention of disease, 
the functions of the military surgeon have been extended to in(*lude all 
matters pertaining to the preservation of the health of armies. The 
military surgeon has now to deal with all matters pertaining to the sani- 
tation and hygiene of troops, as well as their entire care when ill or 
wounded. In consequence, the duties of a military surgeon are of an 
extremely complex and technical character and require thorough knowl- 
edge of administrative details in order that he may properly accomplish 
the work required of him. 

The work done by a military surgeon differs in many respects from 
that of his civilian confrere. In civil life a surgeon has usually to look 
after only the medical or surgical features of his cases, his patients being 
housed in hospitals or in their homes, where all details relative to their 
food, shelter, and clothing are provided for. The military surgeon, on the 

946 



ORGANIZATION AND ADMINISTRATION. 


947 


other hand, not only has to care professionally for the sick and wounded 
of the force to which he is attached, but has to see that they are sheltered, 
fed, and clothed, provided with medicines, dressings, and attendance, 
and transported from the field to the field hospitals and thence to the 
base hospitals; in addition, he has to maintain discipline among the 
patients and attendants, attend to their pay, and is generally accountable 
for the condition of the hospitals and medical equipment under his charge. 
All this requires that he should be thoroughly familiar with the way of 
obtaining supplies, shelter, and clothing, that he should know how 
properly to place all the units under his control, and be familiar with 
hospital administration and with the official channels through which all 
the things required by the sick and wounded can be obtained. A surgeon, 
however skilled he may be in the theory and practice of his profession, 
when attached to a military force and suddenly confronted with the many 
details which he is called upon to sui^ervise and determine, will fail most 
lamentably in adequately caring for the sick and wounded in war unless 
he has the technical knowledge of administrative details which will enable 
him to obtain the necessary supplies, shelter, transportation, and attend- 
ance which they will require. Equally, unless he is versed in the methods 
of preventive medicine, he will not he able to give proper sanitary advice 
nor properly to supervise the general sanitation and hygiene of the com- 
mand to which he is attached. 

In the United States the regular army with its corps of trained medical 
officers is but a moiety of the force employed in war. On the outbreak 
of hostilities the army is increased by volunteer troops whose officers are 
often untrained in administrative work. When technical problems per- 
taining to supply and administration whi(^h require training and ex- 
perience for their best performance confront such offi(;ers, they are unable 
to solve them proi)erly, and there is (consequently inadequate provision 
for the sick and for sanitation of camps. Only by careful study of mili- 
tary surgery in its larger sease, including as it does medico-military ad- 
ministration and the application of medical, surgical, and sanitary knowl- 
edge to the conditions which obtain in armies during war, can a surgeon 
prepare himself for the special work of a medi(cal officer. 

To this end, in the United States, Congress has provided for the in- 
struction of medical officers of the National Guard of the different States 
in technical military duties by providing for their attendance at the Army 
Medical School. Officers from the National Guard arc allowed to attend 
this servi(;e school, and, when graduated from it, they carry back to their 
regiments the knowledge there obtained, so that, if these troops enter the 
field as volunteers, their medical officers may be able to properly ad- 
minister their departments. In the United States this is one of the most 
important functions of the Army Medical School, and one which it is 
hoped in the future will be increasingly recognized and used. 

It will be impossible in the brief space allotted to this chapter more 
than to point out the general lines along which a surgeon must work in 
order to familiarize himself with the many administrative duties required 
of a military surgeon, but the more basic facts may he stated, and, for 
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purposes of study, the medical, surgical, and sanitary equipment of an 
army may be grouped under two general heads: (a) personnel and (b) 
equipment. 

Under 'personnel are included the individuals comprising the medical 
department (including the hospital corps) and their duties. Under 
equipment are included all the appliances with which they have to work, 
using the term appliances in its broadest sense, embracing medicines, 
dressings, hospital furnishings, tentage, and transportation. 

In time of peace the personnel and equipment are usually definitely 
fixed upon what is known as a peace footing, the personnel and equipment 
being distributed at different military stations acc^ording to the needs of 
the service. One or more medical officers, a certain quota of enlisted 
men of the hospital corps, and, in some cases, female nurses are stationed 
at established military posts. At these posts hospitals are provided with 
an equipment similar to the average civil hospital. In time of peace the 
senior surgeon is (Jiarged witli the super\dsion of the sanitation and hy- 
giene of the command where he is stationed and with the administration 
of the hospital. Ilis duties, therefore, combine those of a health officer 
with those of physician and surgeon, and the enlisted men of the hospital 
corps under him c^arry on the nursing and other work of the hospital. 
In war a different status and order of duties obtain. These will be con- 
sidered in this chapter as they most directly pertain to what may properly 
be called military surgery. 


PERSONNEL. 

In the United States Army the personnel employed in the care of the 
wounded, as well as of the sick, consists of commissioned officers, contract 
surgeons and dentists, enlisted men, female nurses, civilian employees, 
and officers and men temporarily on duty with the medical department 
during or after a battle, engaged in removing the wounded. In time of 
war this force is supplemented by such voluntary aid, including that 
furnished by the Red Cross Society, as may work with the medical de- 
partment or under the surgeon-general of the army. 

The commissioned personnel (comprises the medical officers of the 
regular medical department of the army, the medical officers of the volun- 
teer forces and of the organized militia called into service, and such officers 
of the line as are detailed for duty with the medical department as quarter- 
masters or commissaries. The surgeons under contract, though not 
commissioned, have many of the duties and responsibilities of commis- 
sioned officers. 

The non-commissioned personnel comprises the enlisted men of the 
hospital corps, both privates and non-commissioned officers, and the 
enlisted men of the volunteer forces who are enlisted in or detailed to 
duty with the hospital corps. 

The female nurses are those employed in the nurse corps in accordance 
with the Act of Congress of February 2, 1901, which provides that the 
nurse corps (female) shall consist of one superintendent and such chief 
nurses, nurses, and reserve nurses as may be needed. These nurses are 
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appointed or removed by the surgeon-general with the approval of the 
Secretary of War. Their number varies according to the exigencies of 
the service, and they are usually employed on hospital ships and at the 
larger base and general hospitals. 

The civilian employees include all civilians hired for work as clerks, 
drivers, laborers, or scavengers. 

The distribution and duties of the i^ersonnel in the field depend upon 
the size and organization of the forc^e to which they arc attached. It is 
generally estimated that six medical officers are required for each one 
thousand troops. Of these, four officers are required at the front with 
troops and two are needed for administra- 
tive and other duties at the base or else- 
where. 

For efficient service, the enlisted men of 
the hospital ('orps should number at least 5 
per cent, of the strength of the army. Four- 
fifths of these should be attached to the 
troops at the front and one-fifth should be 
distributed for service at the rear, at the 
stationary and base hospitals, and along the 
lines of transportation. 

The number of civilian employees, female 
nurses, and contract surgeons required in 
war can rarely be ac^curately determined, 
but must depend upon the cjharacter of the 
campaign, the number of wounded and like 
conditions which vary in different wars. 

The Distribution of the Personnel 
in Time of War. — The assignment of 
duties to the personnel of the medical de- 
partment depends, first, upon the organiza- 
tion of the fighting force; and, next, upon 
the particular necessities relating to the (*are, 
transportation, and supply of the sick and 
wounded, which vary ac(X)rding to the plan 
and execution of the campaign, the location 
of the seat of war, and the character of the 
lines of evacuation, all of which differ in 
different wars and therefore require some modification of disposal of per- 
sonnel from that which is theoretically correct. I'he general basis is, 
however, usually closely adhered to. 

For medical and surgical aid the basic units of the infantry and cavalry 
in the organization of a modern army are the regiments. The units of 
the engineer corps are the battalions; of the artillery, the batteries; and 
of the signal corps, the companies. These units are aggregated into 
brigades, these into divisions; divisions are consolidated into corps, 
and these together form the army. 

The personnel of the medical department of the United States Army 
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in the field is distributed according to the subdivisions of the army above 
given, certain of the officers and enlisted men being assigned for duty 
directly with the different units of the combative force as above named, 
and others are assigned to duties which pertain more particularly to the 
general medical administration of the brigades, divisions, and corps into 
which the units are aggregated. 

Thus, there are the regimental medical officers, the medical officers 
attached to the engineer battalions, the batteries of artillery, and the 
companies of the signal corps. In addition to these there are the surgeons 
assigned for duty at the brigade, division, and corps headquarters, and 
the enlisted men attached for duty to each of these military units, as 
well as the medical officers and enlisted men of the ambulance companies, 
the field and base hospitals, and those distributed to the supply and 
transport services or assigned to general inspection and administrative 
duties. 

The Medical Personnel and Equipment for a Regiment. — As the 

regiment of cavalry or infantry, the battalion of engineers, the battery 
of artillery, and the company of the signal corps are the smallest units 
of a combative force supplied with medical personnel and equipment, 
the provision for aid furnished these units may be first considered, and 
in doing so it should be borne in mind that a regiment or other unit may 
be required to act independently or in combination with others, accord- 
ing to the characjter of the campaign in wliich it is engaged. 

Wars may now be divided into two main groups: (a) war between two 
civilized nations; (b) war between a civilized nation and a semi-civilized 
nation or race. In war between two civilized nations a regiment or 
other unit is but rarely detached for service; but where a civilized nation 
carries on a campaign against a semicivilized or savage people, as in our 
late war in the Philippines, a regiment, or a battalion, of which there are 
three in a regiment, or even a company, of which there are four to each 
battalion, may be detached and operate alone. Under su(;h conditions it 
is necessary that the regiment or detachment have a supply of medical 
material and a personnel sufficient to care for its sick and wounded inde- 
pendent of other aid. In wars between civilized nations, as regiments 
rarely act alone, they are organized into brigades and divisions, and the 
medical department personnel and equipment for the force are mostly 
aggregated into the larger units of the field liospital with its ambulance 
company section. 

In the United States army, as now constituted for war, each cavalry 
regiment consists of 1286 officers and enlisted men, each infantry regi- 
ment has 1642 officers and enlisted men, each battalion of engineers 677 
officers and enlisted men, each battery of light artillery 164 officers and 
enlisted men. 

To these units medical personnel is assigned as follows: To each regi- 
ment, three medical officers — one major, one captain, and one first lieu- 
tenant; three non-commissioned officers of the hospital corps — one ser- 
geant, first class, two sergeants; nine privates of the hospital corps — three 
orderlies, four nurses, and one driver: to each battalion of engineers. 
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two medical officers — one captain and one first lieutenant; two sergeants 
and six privates: to each battery of artillery and each company of the 
signal corps, one medical officer — captain, one sergeant, and one private, 
first class. 

The medical equipment for these temporary units consists of medical 
and surgical supplies packed in regulation chests, field furniture, tentage, 
etc. When on detached service a “detached service chest” is issued to a 
regiment, battalion, or small organization for field use. This chest con- 
tains a supply of medicine in the form of tablets, diagnostic tags, clinical 
thermometers, a small operating case, and the more commonly required 
instruments, dressings, etc. When one of these smaller military units 
is detached for a protracted period, a regimental hospital or other suffi- 
cient medical equipment is taken. 

The Regimental Hospital. — When the regiment is isolated so that 
patients cannot be transferred to other hospitals, a regimental hospital 
with capacity for caring for the sick of the regiment is provided. The 
regimental hospital is supplied with bedding, food-chest, medical and 
surgical chest, dressings, and the necessary articles for the care of the 
8\ck, Six hospital tents, two for wards and one for dispensary and operat- 
ing, and three for the use of the attendants and non-commissioned officers, 
arc furnished. The whole equipment requires two four-horse wagons for 
transportation and is really a small field hospital. The two tents for 
wards a(!commodatc twelve patients, but, should circumstances demand, 
the e(|uipmcnt and bed capacity may be increased iis necessary. 

The Regimental Infirmary. — During active field service the very 
ill of a command are cared for in the field hospital or are sent to the base 
hospitals at the rear, but a regimental infirmary is provided for the 
temporary protection and care of the sick of the command while on the 
march or in camp. This care is strictly temporar>% for the cases found to 
be serious should be promptly transferred to other hospitals so that the 
mobility of the regiment may not be impaired. The equipment of the 
regimental infirmai*}^ is similar to, but smaller than, that of the regimental 
field hospital, and requires one four-horse wagon for transportation. Two 
hospital tents, field chests containing l)edding, medical and surgical 
supplies, and some miscellaneous articles required for the temporary use 
of the sick are provided in this equipment. 

The regimental surgeon has charge of the regimental hospital or in- 
firmary and is the adviser of the regimental commander in sanitary 
matters. It is his duty to see that the equipment of tlie regimental in- 
firmary or hospital is kept complete, that all the men of the regiment are 
provided with first-aid packets, and that the necessary hygienic and 
sanitary provisions to maintain the health of the regiment are carried out. 
The duties of the regimental surgeon are very important, for he is in 
direct touch with the personnel of the army, and upon his vigilance largely 
depends the maintenance of its health. 

The Brigade Personnel and Equipment. — A typical brigade con- 
sists of three regiments. The medical personnel of a brigade consists of 
the medical officers and enlisted men of the hospital corps assigned to 
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duty tat brigade headquarters and to the regiments. The equipment 
consists of the regimental infirmaries. At hetidquarters of the brigtide 
is assigned a brigade surgeon and one sergeant and a private of the hospi- 
tal corps. The brigade surgeon is the adviser of the brigade commander 
in all medical and sanitary questions concerning the brigade and has 
general supervision of the hygiene and sanitation of the brigade. When 
a brigade is detached, it takes with it from the division one field hospital, 
complete, with its ambulance section. 

The Division Personnel and Equipment. — The division forms the 
basis of army organization. It consists of three brigjidcs of infantry, one 
regiment of cavalry, nine batteries of field artillery, one battalion of 
engineers, one company of the signal corps, the ammunition and supply 
columns* a pack train, and four field hos])itals. Thus there is supplied one 
field hospital for each brigade of infantry and one field hospital for the 
remaining forces of the division. This allotment of medical pei’sonncl and 
equipment makes it possible to separate a brigade from a division and 
yet give such detached command a fully equipped field hospital in ac- 
cordance with the field service regulations, which prvoide that “when 
brigades are detached tliey will be supplied with the due proportion of 
the auxiliary arms and services corresponding to their independent func- 
tions and the nature of the s])ecial service expected/’ 

A cavalry division consists of three (*avalry brigades, six batteries of 
horse artillery, one company of engineers, one company of the signal 
corps, one ammunition and supply column, and two field hospitals with 
light transportation. As mobility is of great importance in such a com- 
mand, the field hospitals are reduced to two, and these with light trans- 
portation, so that the mobility of the command may not be too greatly 
impaired. 

The medical personnel of a division consists of three medical officers — 
one lieutenant-colonel medical ins|)ect()r, one major chief surgeon, one 
captain or lieutenant, and seven enlisted men of the hospital corps, all at 
headquarters of the division. In addition to these, there are the medical 
officiem already named as atta(*hed to the brigade heiid quarters, to the 
regiments, and those attached to the field hospitals and ambulari(*e com- 
panies. The division surgeon supervises the medical and hospital corps 
service of the division, including frequent inspections of the field hospitals 
and ambulance companies. 


FIELD HOSPITALS. 

The field hospital, of which there are four to each regular division and 
two to each cavalry division, is divided into two sections — a hospital 
section and an ambulance company section. 

The hospital section includes all the personnel and equipment of 
the hospital proper. It luis a capacity of 108 beds and is designed to be 
used only during active operations. The personnel of the field hospital 
section comprises five medical officers, viz., one commanding officer; one 
executive officer, quartermaster and commissary; three ward surgeons; 
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also fifty-seven enlisted men of the hospital corps, of which nine are non- 
commissioned officers. The surgeon in command of a field hospital has 
general charge of it and is responsible for its efficiency and the maintenance 
of its supply; he superintends the admission, return to duty and transfer 
of the patients in his hospital, and, as commanding officer of the detach- 
ment of the hospital corps, has general control of the discripline and keeps 
the accounts of the enlisted men on duty at the hospital. Ilis executive 
officer aids him in the work of supervision and has special charge of the 
records. The commanding officer also usually assigns another officer to 
superintend the cooking and diet of the hospital, to draw rations from the 
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subsistence department, to keep the accounts of the hospital fund, and to 
have special charge of the hospital stores. 

The personnel of the ambulance company section consists of three 
medical officers, one captain commanding and two first lieutenants, nine 
non-commissioned officers, and sixty-eight privates of the hospital corps. 
The ambulance company is furnished with twelve ambulances, which are 
to provide the transportation for the sick and wounded of the brigade, 
and with three four-horse wagons for the transportation of its own equip- 
ment. The medical officer commanding the ambulance company attends 



954 


MILITARY SURGERY. 


to the pay, clothing, and subsistence of his men, and is responsible for 
the care of the ambulances, wagons, horses, mules, harness, etc., pertain- 
ing to its organization. 


THE EQUIPMENT OF THE MEDICAL DEPARTMENT IN THE FIELD. 

The equipment for field service consists of all materials required for 
medical and surgi(*al use carried by wagon or other means of transporta- 
tion, the ambulances, wagons and other transport, and the personal equip- 
ment of the members of the medical department. 

Each enlisted man of the hospital corps is equipped with the articles 
he personally requires in the service: waist belt, to which is attached a 
knife and first-aid packet; canteen; haversack and field mess furniture; 
one half shelter-tent with pins and poles; and a blanket roll which con- 
tains extra underwear and toilet articles. If a private, he carries, in 
addition, a hospital corps pouch, or, if detailed as a medical officer's 
orderly, he carries an orderly pouch. For non-commissioned officers of the 
hospital corps the equipment is the same as that for privates, except that 
they carry an emergency case instead of the pouch. 

The hospital corps, emergency, and orderly pouches are designed to 
meet the requirements of first-aid work in the field. The hospital corps 
pouch is made of waterproof lined canvas and contains aromatic spirit 
of ammonia, a jack-knife, field tourniquet, a roll of wire gauze for splints, 
adhesive plaster, sublimated gauze, six sterilized gauze bandages, four 
first-aid packets, and a case containing pins, scissors, and dressing forceps. 
The orderly pouch contains, in addition to the articles carried in the hos- 
pital corps pouch, dressings and materials that a surgeon may require in 
emergency work, t. c., pocket case, catheters, (chloroform, hypodermic 
syringe, ligatures, diagnostic tags, and pencil. The emergency (case 
carried by the non-commissioned officers is of solid leather and contains 
the more essential medicines, such as digitalis, atropin, co(cain, morphin, 
quinin, etc., in tablet form, and additional instruments, such as hemo- 
static forceps, scalpel, needles, ligatures, thermometer, et(c. 

The first-aid packet is now a part of the equipment of every officer 
and enlisted man in the United States army. It consists of a hermetically 
sealed, easily opened metal case, and is provided with hooks or loops for 
attachment to the cartridge belt. All the (contents of this case are sterile 
and consist of two bandages, two compresses of absorbent sublimated 
gauze, and two No. 3 safety-pins wrapped in waxed paper. One compress 
is affixed to each bandage by sewing it lengthwise in the center of the 
bandage, and the bandage is then rolled from each end to the compress 
and so folded that the compress can be opened out without touching its 
inner surface. To apply it the stitch holding the folds of the compress 
together is broken, the compress is opened out toward the rolls of the 
bandage on each side and applied to the wound. The bandage is then 
unroll^l and used to suitably attach the compress. 

This new first-aid packet has many advantages over the old packet 
with its triangular bandage. The triangular bandage required consider- 
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able skill to adjust it proi)erly to many parts of the body. The new 
dressing, made to be attached with the gauze bandage, is much more 
easily and surely applied in any region of the body. 

The shell-wound dressing is provided for the larger wounds pro- 
duced by fragments of shells, splinters, etc. It is similar to the shell- 
wound dressing adopted by themavy, and is supplied to the coast and 
siege artillery and, in certain numbers, to the field artillery. The contents 
of the shell-wound packet are a compress and bandage and two safety- 
pins wrapped in waxed paper. The compress is made from one square 
yard of sublimated gauze folded to make a pad 6 by 9 inches. Across the 
back of each end of the compress is placed a 3-inch gauze bandage 48 
inches long, the two bandages l^eing held in position by stitching along the 
edge of the compress. This makes practically a four-tailed bandage with 
an attached central compress. The dressing is sufficiently large to cover 
quite a large area, and the four tails of the dressing make it easy to attach 
it to any part of the body. 

The value of these first-aid dressings for wounds received in war has 
been so thoroughly proved as to require no further argument for their 
use. All the membei’s of the fighting force should be carefully instructed 
in how to handle and apply them. This instruction can best be given by 
the regimental medical officers during organization, previous to the time 
of active campaign, and each brigade surgeon should see that the regi- 
mental surgeons of liis brigade instruct the men of their commands care- 
fully in the use of these invaluable dressings. Special attention should be 
given to the proper opening of the cases, and especially to the handling 
of the dressings themselves, that the men may be thoroughly informed as 
to how to open and apply them without touching the part of the dressing 
which is to come in direct contact with the wound. 

The equipment for the field hospital is sufficient for one hundred 
and eight patients. This hospital is designed to be used only during 
active operations, and its equipment is kept to the minimum, additional 
supplies being procured whenever necessary from advanced medical 
supply depots. For this hospital thirty-one hospital tents are provided, 
and one wall tent for each medical officer. The hospital tents are used for 
sheltering the enlisted personnel of the hospital and for kitchen, dispen- 
sary, storage, operating tent, and wards. Eighteen hospital tents are 
used forwards, there being six wards of three tents each, pitched end to end. 
The furniture consists of a folding stool and folding bedside table to each 
tent, four commode chests, four folding bath-tubs, and one operating 
table to each hospital. In a moving command no cots are prescribed, 
the bedding consisting of bed-sacks, pillow-sacks, blankets, and rubber 
blankets to be used between the bed-sacks and tlie ground. When the 
field hospital is fixed, camp cots, mosquito bars, chairs, and tables are 
supplied. The whole equipment for the hospital requires eight four- 
horse wagons for transportation. 

The equipment for the ambulance company section of the field 
hospital consists of the equipment for the ambulance station (carried in its 
own four-mule wagon so that it can be quickly taken during action to the 
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designated place for the ambulance station) and of the equipment for the 
ambulance company itself. 

The equipment for the ambulance station consists of one hospital tent, 
bedding and bed-clothing for eighteen patients, food chest, chests and 
cases containing medicines and dressings, and the other material necessary 
to the establishment of the ambulance station in time of action. 

The equipment for the ambulance company proper consists of a large 
variety of articles necessary to the encampment and movement of the 
field hospital and ambulance company section in the field, and also of the 
additional litters required for use in transporting the wounded during 
action. 

The whole transportation of the ambulance company section of the 
field hospital is carried in three four-horse wagons, making a total of eleven 
baggage wagons required for the field hospital complete with its ambulance 
section. With each ambulance company section of the field hospital 
twelve ambulances are provided, making a total of forty-eight ambulances 
furnished for the use of each brigade. 

The equipment for the regimental infirmary in active service is 
carried in an escort wagon which follows the regiment. This equipment 
consists of two hospital tents, one of which is to be used for the temporary 
care of the sick and the other as a dispensary and office. The remainder 
of the equipment consists of the necessary bedding for nine patients, 
cases of medicines, dressings, etc. 

The transportation of patients in the field is primarily provided 
for by the ambulances and litters furnished for the use of each brigade. 
Additional means of transportation, such as the travois, horse litters, 
wheel litters, etc., are sometimes used, and, following large engagements, 
escort wagons, farm wagons, and other means of transportation have 
frequently to be pressed into service. 

The ambulance now usetl in the United States service for transporting 
the sick and wounded is a strong and serviceable four-wheel vehicle, or- 
dinarily drawn by four animals in the field. It provides transportation 
for eight men sitting or four recumbent, or two recumbent and four sitting. 
It is fitted with four removable seats which are hung against the sides 
when not in use. When four recumbent patients are carried, two are 
placed on litters on the floor of the ambulance and two are carried on 
litters supported by means of litter-supporting posts and straps. Under 
the body of the ambulance are carried two ambulance boxes containing 
hospital stores and surgical dressings. Recently automobile ambulances 
have been given a trial, and it is probable that with improvement in these 
vehicles they will be adopted to some extent for use in peace and war. 
The rapidity with which patients can be transported with them in certain 
sections of the country where the roads are good will make them especially 
useful. 

The hand litter used in the United States army is strong and light, 
weighing only about twenty pounds. It consists of a canvas bed, 6 feet 
long and 22 inches wide, fast to two poles 7J feet long, held apart by two 
jointed iron braces. The ends of the poles form the handles, and affixed 
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underneath the poles are short, stirrup-shaped iron legs to support the 
litter on the ground or on the floor of the ambulance. A litter sling is 
attached at each end of the litter. 

A litter squad for the usual handling and transportation of patients 
consists of two men, but three or four men may be assigned to a single 
litter whenever the conditions require. 

As the equipment for the regimentat hospitals or infirmaries and the 
field hospitals has to be kept to the minimum in order to insure proper 
mobility of the commands, advanced medical supply depots are located 
at convenient points. An advanced medical supply depot has a per- 
sonnel of one medical officer, two non-commissione(i officers, and nine 
privates of the hospital corps. This advanced supply depot is used to 
furnish deficiencies of medicine, stores, dressings, equipment, etc., arising 
from ordinary expenditures, unavoidable loss or damage, and other causes 
incident to field service. The equipment of this depot is carried in six 
four-hoi*se wagons, and consists of the necessary articles to replace those 
used in the regimental infirmaries and field hospitals. 

The complete medical assistance for an army at the front is there- 
fore: (a) the regimental aid, which includes the medical officers attached 
to the regiment and the equipment of the regimental infirmary or hos- 
pital; (b) the field hospitals with their personnel and equipment, includ- 
ing the ambulance company section of each hospital; (c) the advanced 
medical supply depots; and (d) the officers of the medical department and 
members of the hospital corps attached to brigade, division, and corps 
headquarters. With this the provision for the medical service at the 
front ejnds. 

Behind this extends the medical assistance of the rear with pro- 
vision for the transportation of the sick and wounded from the front to 
the rear, the stationary hospitals and rest stations on the lines of com- 
munication, base or general hospitals at the base of operations, convales- 
cent camps, casual camps, hiise medical supply depots, and the necessary 
means of communication between these different units. The transporta- 
tion from the field hospitals to the hospitals at the rear and base is under 
separate command; trains and boats are under the command of medical 
officers who have suitable assistance and nurses. Each general hospital 
at the base is commanded by a medical officer under regulations prescribetl 
by the Secretary of War. These hospitals are usually situated at such a 
distance from the field of operations that they are not liable to be disturbed 
by the incidents of war, and are therefore of a more or less permanent 
character and are equipped with all appliances for the best possible care 
of the sick and wounded. 


THE MEDICAL SERVICE IN CAMP» ON THE MARCH, AND DURING 

ACTION. 

The Medical Service of the Camp. — At the outbreak of war troops 
are collected in the camps of organization and mobilization. In the 
camps of organization the duties of medical officers are particularly im- 
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portant and often difficult. The troops in these camps are mostly volun- 
teers who are unused to camp life and do not know how to properly carry 
out the necessary sanitation required when large bodies of men are as- 
sembled together. The* medical officer has, therefore, not only to pre- 
vent the outbreak of epidemics, but to instruct the troops in the necessary 
camp hygiene and at the same time to organize the medical department 
for the active service that is to follow. The rules of camp hygiene must 
be rigidly enforced in order to prevent the occurrence of disease or its 
transmission from the sick to the well. In all wars the likelihood of the 
spread of contagious diseases among troops in camp, especially if these 
troops be raw levies, has been noted. The eruptive fevers and typhoid 
fever, especially the latter, have in recent wars made the greatest inroads 
upon the health of troops. The fact that these diseases may be spread by 
mild and ambulatory cases has to be constantly borne in mind by the 
medical officers, and every case of fever, however slight, should be isolated 
and carefully watched. 

The medical officer must also esi^ecially concern himself with the water- 
supply of the camp and with the disposal of excreta. Every precaution 
must be taken to insure that the water is pure, is guarded from any 
possible pollution, and that the excreta are so disposed of that their car- 
riage by flies is prevented. In tropical climates these provisions have to 
be especially rigidly carried out, the food has to be carefully watched, 
and, in addition, the soldier must be protected so far as possible against 
mosquitos, in order to prevent the occurrence of malarial or yellow fever. 

In the organization and mobilization camps, in addition to the care of 
the sick and the sanitation of the camp, the work of preparation for the 
active campaign must be done. The men must be instructed in personal 
hygiene and in the use of the first-aid packet. The necessary supplies 
must be accumulated, the field hospitals with their ambulance companies 
organized, equipped, and prepared for field service, so that when the 
command moves the medical department shall be properly provided, 
organized, and ready to move with it. In these camps no regimental 
hospitals should be established. The regimental infirmary should be 
used as an office and dispensary where sick-call is held and where minor 
emergency cases are treated and those slightly and temporarily ill looked 
after. All other cases should be at once sent to the field hospital. 

Before troops in permanent camp are sent into the field the medical 
officers should see to it that the field hospitals correspond with require- 
ments for moving commands; that is, that the cots and other material 
used in permanent camps are disposed of and the regular equipment for the 
moving field hospital provided, and the medical officer in command of the 
ambulance section should see that the complete equipment for his com- 
pany is supplied. At this time the sick of the command should be care- 
fully examined, and all those not merely temporarily ill should either be 
transferred to the hospitals in the rear or left at the place of permanent 
camp in a satisfactory hospital there established. 

With troops on the march the camp is usually broken soon after 
reveille. The commanding officer should inform the senior medical 
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officer in advance of time for breaking camp so that all suitable prepara- 
tions can be made. It is desirable that the ill taken with the command 
should be fed just before the march begins, and that they should be ex- 
amined and suitably prescribed for by the medical officers, and that the 
nurses in charge should be given their instructions and medicines for the 
remainder of the day. In the meantime the animals are groomed, fed, 
and watered, the baggage and escort wagons are packed, the patients 
transferred to the ambulances, and the hospital tents struck and packed. 
The regimental infirmary should be packed, and when the troops march 
should usually follow immediately in the rear of the regiment to which 
it belongs. The field hospitals should ordinarily march in the rear of the 
last regiment of the division, except that, when there are several divisions 
in one column, one field hospital will usually be held in reserve and 
march in the second line, with the ammunition column and trains, usually 
a short day's march in the rear. If an engagement is imminent the 
personnel and equipment for each dressing station (which is a part of the 
equipment of the ambulance company) should march at the rear of each 
brigade, except that the first brigade should be followed by an entire 
ambulance company. 

On the march the regimental officers should accompany their reg- 
iment, the senior with the commander at the head, one junior with the 
ambulance at the rear, and the other at the rear of the leading battalion. 
The sick and wounded falling out in line of march should be examined by 
the medical officer with the ambulance at the rear, and, if they require 
transportation, they should be placed in the regimental ambulance. When 
the ambulance is filled, diagnosis tags should be given as passes to the 
ambulance train and other transportation, and the weak and footsore may 
be relieved of their equipment and permitted to march in the rear of the 
regimental ambulance. 

At the end of the march the regimental infirmary following each regi- 
ment should be at once set up and the sick of the regiment attended to. 
Those temporarily ill should be suitably cared for, and those having more 
serious ailments should be transferred to the field hospital as soon as it is 
established. As the field hospital marches in the rear there may at times 
be delay in its arrival and establishment; in such cases the sick of the 
regiment should be cared for at the regimental infirmary until it is known 
that they may be accommodated at the field hospital. The regimental 
surgeon should make prompt report of the number of sick that he intends 
to transfer to the field hospital to the officer in charge of that organization 
so that upon its arrival the proper number of tents to accommodate the 
sick may be unloaded, pitched, and supplied with bedding and such other 
articles as may be needed. As soon as the field hospital arrives the 
necessary amount of tentage, bedding, and other articles is unloaded from 
the wagons, the tents are pitched, and the litter-bearers transfer the 
sick from the ambulance wagons. The cooks immediately proceed to pro- 
vide warm liquid food and later a regularly prescribed meal. In the 
meantime the tents of the officers are pitched, the ambulance and baggage 
wagons are packed, the animals are fed, watered, and groomed, and the 
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men of the hospital corps pitch their shelter tents and trench around the 
hospital tents to keep their floors dry in ciise of rain. A wagon guard 
and hospital guard are established, the medical officers visit and examine 
patients and prescribe the duties of the nurses. These various duties 
incident to packing, unpacking, and establishing field hospitals soon be- 
come routine, each man detailed to a particular duty soon becoming so 
familiar therewith that he performs it quickly, and, at the end of a march, 
but a short time is required to establish the regimental infirmaries and 
the field hospitals completely and in order. 

When the march is next resumed, the sick unable to proceed with the 
command should be transferred to the stationary hospitals, or, if this is 
not practicable, they may be left under shelter in houses with the necessary 
attendance until taken charge of by the medical service of the lines of 
communication, the chief of which should be duly notified, and the service 
of which, whenever practicable, should be constantly extended from the 
rear and kept in touch with the moving command at the front. 

The Medical Service During Action. — ^The disposal of the personnel 
and equipment for the care of the wounded in action will depend in a 
measure upon the conditions under which the fighting is carried on. 
These conditions are three: (a) troops acting on the defensive behind 
fortifications; (b) troops attacking such fortifications; (c) mobile troops 
operating against a mobile enemy, as in ordinary field engagements. 

In defensive operations within fortifications the care of the wounded 
involves much less difficulty than it does under any other conditions 
which obtain in w^ar. Help may be rendered the wounded almost im- 
mediately as the fortifications afford considerable protection to surgeons 
and litter-bearers. Well equipped hospitals can usually be established 
in places which are well protected and not distant from the fortified 
lines. • The wounded ordinarily have to be carried but a short distance 
and the difficulties and dangers incident to long transport are avoided. 
In consequence, the wounded usually receive assistance almost immedi- 
ately after they are injured, can be quickly transported to a not far distant 
hospital, and can there have the careful examination, and operative 
treatment if required, which in field operations has sometimes to be con- 
siderably delayed. In case the fortification is carried or surrenders, the 
stations of medical assistance are not subjected to any such dangers as 
are the stations of assistance in field campaigns when they are in the path 
of an advancing enemy. 

In attacking a fortified enemy there is usually ample time to distribute 
the personnel and establish the stations of assistance at suitable and well 
protected places. Usually there is little likelihood of these being dis- 
turbed, even though the attack be repulsed, unless the repulse be an ex- 
ceedingly disastrous one, in which case the troops on the defensive may 
make a counter-attack and carry the works of the attacking force. The 
greatest danger is to the wound^ who fall between the advance works of 
the besiegers and the defences of the besieged. Over this zone, unless 
the attack is successful, there is no possibility of bearers going to the aid 
of the wounded unless by mutual consent of the two forces. This con- 



MEDICAL SERVICE IN CAMP, ON MARCH, AND IN ACTION. 961 

dition was well exemplified in the operations of the Japanese about Port 
Arthur, where, following the attacks of the Japanese upon the fortifica- 
tions, the wounded were often left for hours or even days without as- 
sistance. 

With mobile troops in action against a mobile enemy in the field the 
most difficult problems of surgical assistance are presented . The long range 
of modern projectiles, the destructiveness of infantry and artillery fire. 
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and the terrain over which the troops are operating, have all to be con- 
sidered. Theoretically, the lines of assistance have been carefully worked 
out, and should be adhered to as far as the various conditions of the 
particular engagement may permit. The theoretic provisions for assist- 
ance are as follows: (a) the regimental aid; (b) the dressing station per- 
sonnel and equipment; (c) the ambulance station personnel and equip- 
ment; (d) the iieJd hospital personnel and equipment. 

VOL. IV — 61 





962 


MILITARY SURGERY. 


With troops going into battle the senior medical officers, in consulta- 
tion with the responsible officer of the line or staff, dispose the medical 
equipment and personnel to the best advantage, and as far as possible in 
accordance with the above general scheme of distribution. The chief 
surgeon of the army or corps, when an engagement is imminent, after 
consultation with the commanding officer, should indicate to the division 
surgeon the localities best adapted for the establishment of the field 
hospitals, and during and after the engagement should inspect them from 
time to time and keep a general supervision over the dressing and am- 
bulance stations and the movement of the wounded to the hospitals. 
The division surgeon having received from the chief surgeon directions as 
to where to place the hospitals of his division, should see that they are 
brought to the designated place as expeditiously as possible and there 
properly established. lie should designate the special duties required of 
the medical officers of his division and assign the operating surgeons and 
their assistants to their proper stations. He should designate the locations 
for the ambulance stations of his division, and, during and after the en- 
gagement, he should directly supervise the transportation of the wounded 
from them. The brigade surgeon should locate the dressing stations and 
see that they are properly equipped, should supervise the work at them 
and the transfer of the wounded to the ambulance stations. The regi- 
mental surgeon (unless he has been detailed to duty as an operating 
surgeon or at one of the dressing or ambulance stations, in which case his 
place will be taken by the medical officer next in rank) will remain in 
touch with his regiment and supervise the fii'st-aid work of the hospital 
corps. The regimental medieval officers and men of the hospital corps 
will be distributed along the line as near the front as possible. It will 
be their duty to render first aid to all whom they are able to reach, to 
prevent loss of life in particular cases, such as severe hemorrhages, to 
prevent malingering and crowding at the dressing stations, and to have 
general supervision of the bearers in advance of these stations. If re- 
quired, the members of the regimental band and a detail of men from 
each company will be utilized as litter-bearers. The wounded should be 
placed under cover from fire if possible, and those able to walk may go to 
the rear, but bearer assistance at the front can usually not be given until 
after the engagement is over or an advance has been made. The 
rapidity of fire, long range, and flat trajectory of the modern rifle are 
such that surgical assistance on the firing-line is now seldom possible. 
The regimental medical officers and hospital corps men can therefore carry 
on their work at the immediate front only to a limited extent. They should 
take advantage of every lull in firing, but a litter with bearers offers such 
a large target that at the immediate front a wounded man lying on the 
ground has greater chance of escape than one raised for transportation. 
Wounded men will, therefore, often be left unaided or only with such 
assistance as their comrades can offer, and this emphasizes the necessity 
that all members of the fighting force be instructed in the elementary 
principles of first aid and the use of the first-aid packet. Assistance given 
on the firing-line will usually, therefore, necessarily be confined to check- 
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ing hemorrhages, applying first-aid dressings, and immobilizing fractured 
limbs. The regimental medical oflRcers should attach diagnosis tags to 
the wounded so far as possible, indicating whether the wounded man may 
be carried or is able to walk, and, if the case is urgent, an ‘‘urgent tag’' is 
also attached. 

Next behind the regimental aid are the dressing stations, designated 
during the day by red-cross flags and at night by red lanterns. These are 
especially under the direction of the brigade surgeon, using the dressing 
station equipment of the ambulance company and the necessary personnel 
therefrom. They should be located at points in the rear of the line of 
battle where the wounded will be sheltered from fire, and as near as 
possible to roads leading to the rear or in proximity to open country over 
which the ambulances may be driven. In engagements behind fortifica- 
tions these dressing stations may be at the immediate front behind the 
breastworks. The personnel of the dressing station will consist of two 
medical officers of the ambulance company, thirty bearers, and a desig- 
nated number of non-commissioned officers. The station having been 
located, the ground should be cleared and the equipment placed to the 
best possible advantage. Litter squads should be at once sent out to 
bring in the wounded from the front, these being given particular in- 
structions to take advantage of cover as much as possible, in order to 
give themselves and the wounded they may be carrying all possible pro- 
tection. The character of the surgical work done at the dressing station 
will be usually only of an emergency nature, such as arresting hemorrhage, 
immobilizing fractures, and administering stimulants to relieve shock. 
If first-aid dressings have been already applied and no hemorrhage is 
present, it is best to leave these cases undisturbed until they reach the 
field hospitals. Where the wound is exposed and the conditions permit, 
it may be thoroughly cleansed with boiled water and a dressing applied, 
but, if the press of work is great, it should be simply packed or covered 
with a sterile dressing and the wounded person sent to the rear. 

The ambidance stations, usually one to each brigade, will be established 
by the brigade surgeon at suitable places which afford protection from 
fire. When the topographic features of the battlefield allow, the dressing 
stations and ambulance stations may be consolidated, thus doing away 
with an intermediate halt and transfer of the wounded. In other cases 
the ambulance station will be placed at a suitable distance behind the 
dressing station, or separate ambulance stations will be established at 
more than one point in rear of the brigade, the endeavor being to shorten 
as much as possible the distance which the wounded have to travel from 
the dressing station to the ambulance station. If there be but one dress- 
ing station, it will be in charge of the senior medical officer of the ambulance 
company. If more than one is established, junior officers will be given 
charge, and a suitable number of enlisted men assigned to each. As soon 
as the ambulance station is established, the cook should start a fire and 
prepare hot liquid foods. The medical officers receive the wounded from 
the dressing station, attend to those not already dressed, attach diagnosis 
tags to those not already marked, and, as rapidly as possible, transfer 
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the wounded who are unable to walk by ambulance to the field hospital. 
Should a change be made in the line of battle, a corresponding change in 
the position of the dressing and ambulaiK^e stations will be effe(;ted when- 
ever possible. If the line of battle tulvam^es, a suitable number of am- 
bulances will follow up the iwlvancing line, leaving others to clear the 
field before participating in the forward movement. In case of backwanl 
movement of the firing-line, the dressing and ambulance stations will be 
shifted to the rear, and, if the field hospital is endangered, the chief 
surgeon will determine its movements. When it. is impossible to move 
the field hospital or the wounded have to be left in buildings utilized for 
hospital f)ur])oses, the red-cross flag, under the terms of the Geneva Con- 
vention, will protect places so designated lus much as may be from fire. 

While in any general action the dressing and ambulance stations in the 
rear of the troops actively engaged will be more or less employ(?d in tlie 
care of the \voundcd, the princij)al work of the ambulances will begin at 
the end of the battle, when the whole field may be searched and the wounded 
cared for. 

The field hospitals required during a battle will be established by the 
division surgeon after consultation with the division commander. They 
should be located at least three miles from the front, near a i)racticable 
road, and on a stream or where there is abundant water whenever feasible. 
It is desirable also that the hospital should be located m^ar buildings 
which may be utilized for hospital purposes. To avoid (‘onfusion, the field 
hospital should be divided into the receiving section, the dressing section, 
the operating section, and the wards. When the wounded are brought 
in, the medical officer in charge of the receiving section should examine 
each case and send it either to the dressing section, the operating section 
or the wards, as may be recpiired. In this way much confusion will lie 
prevented and the wounded can be more quickly and i)roi)erly carcti for. 
The commanding officer of the hospital will exercise general supervision 
and will see that suitable medical officers, non-commissioned officers, and 
attendants are detailed to each section of the hos])ital. The experience 
of recent wars has demonstrated that the operating section does not now 
rccpiire to be nearly its large as before the days of conservative treatment. 
It is now the rule to operate only in such cjises as imperatively demand 
such procedure. Antiseptic or aseptic treatment, antiseptic or aseptic 
dressing, protection and immobilization are most practised, and the 
patients are then transferred iis quickly as possible to the well equipped 
hospitals at the biise, where, if operation is demanded, it may be carried 
out under all the requirements of modern aseptic technic;. The work in 
the field hospital should be directed toward completing all operations 
imperatively called for as quickly as possible and toward preparing the 
wounded for transportation to the rear, for, if an advance or retreat 
follows the battle, the hospital should be ready to meet such condition. 
If the troops advance, the hospital should he cleared as much as possible 
of the wounded, or they should be cared for in adjacent buildings, and the 
hospital, or as much of it fis is not imperatively required to shelter the 
wounded left behind, should follow the tmops unless the distance which 



THE TllEATMKNT OF WOUNDS IN WAR. 


965 


the troops move forward is short. In ease of retreat, if possible the 
hospital should be moved with the wounded to the rear. When this is 
impracticable, tlie wounded, jis in case of a forward movement, should be 
left as well })rotcctcd jus possible and with the red-cross flags displayed to 
insure the protection afforded by the Geneva Convention. 

The difficulties in estjiblishiiig the aid stations and field hospitals for 
use in battle at places where they will be most useful and suitjibly pro- 
tected arc many, and efficiency in such cjises will depend Largely upon the 
undcrstjinding by the medicjil officers of the specijil duties which ejich will 
be reciuircd to perform. The bringing forward of tlui jiml)ulance com- 
panies with their ambulances and the moving of the field hosj)itjil train, 
encumbered as the roads often 4arc with long Wiigon tniins, troops, jind 
ammunition tniins pressing to the front jind witli reserves coming up, 
present difficulties which are often jilmost insurmount.abh^ and require a 
high degree of executive jxbility on the part of the senior medical officers. 
In such circiimst.ances clejirness of judgment, ]:)rom])t decision, and re- 
sourcefulness arc n(H*(?ssjirv to the highest efficiency. To these qu.aliti(»s 
must be added ji thorough knowledge on the ])jirt of the meili(;jil officers 
of the teclmicjil details of the disposal of f)ersonned jind equipment, and 
only by the combination of jill these fjictors cjin the wounded be cared 
for with (Hjonomy of time and hibor jind as promptly and properly as the 
conditions incident to the jiction permit. 


THE TREATMENT OF WOUNDS IN WAR. 

Having discussed tlu^ general duth's of the militjiry surgeon at the 
front in time of war, we have now to take up the surgical work which he 
is reipiired to do. 

In considering wounds received in war, their tnaitment, jind the effects 
both immediate and remote of these traumas, two factors present them- 
selves which have particular bcjiring upon military surgery projjcr: 
first, that the wounds received in war are made by instruments specially 
designed to kill or produce disability; second, the wounds so madiJ have 
to be treated under conditions in general mjitin’ijilly dilferent from those 
which obtain in surgicjil prjictice in civil life in tinuj of pinicc. The grcjit 
imijorit y of wounds n^ceived in war arc ma<lc by rifle bullets or other pene- 
trating missiles. The trauma is usually nuiinly subcutaneous, therefore 
hidden from view, and the cluiracter of the tissue destnudion cannot be 
determined by inspection, but can be known to the surgeon only thro.ugh 
study or previous experience with like cjises. The insignificant wound 
of entrance of the modern small-caliber rifle bullet gives no evidence of 
the amount or character of tissue destruction which it may have produced. 
With such insignificant extcrnjil wound, the soft parts l)encatli the skin 
may be extensividy lacerated, or, if a bone is struck, it mjiy be extensively 
comminuted or pulverized, and the brain or other solid organs of tluj 
body, if struck, may be partially or almost completely disrupted. Even 
wounds from hand weapons depend for their gravity most generally upon 
the amount of subcutaneous destruction or deep infection which is present. 
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The conditions relative to treatment which surround both the surgeon 
and the patient in war are peculiar and special. The wounded often do 
not receive treatment until a considerable period of time has elapsed after 
receiving the injury. They then frequently have to be roughly dressed 
and transported often over rough roads for a considerable distance before 
they can reach even the field hospital, where more special attention can be 
paid them. Here the conditions, while better than at the immediate 
front, arc far from being the almost ideal ones which now obtain in civil 
hospitals. The shelter afforded is that of tents or ordinary buildings, the 
number of wounded is large in proportion to the number of attendants, 
the press of work is great, the appliances arc often limited, and the general 
conditions do not favor the careful and systematic exploration and care 
of wounds which usually obtains in civil life. In military practice after 
l)attlc the number of wounded is great and the attendance small; in civil 
life the opposite condition obtains — the number of injured by accident 
is small, while the number of the attendants is large. The question of 
transportation is also an important one. A wounded man, instead of 
being kept quietly in a well-provided hospital, is transported from the 
front to the field hospital, and then by train, boat, or other conveyance to 
the base hospitals at the rear. From there he is frequently transported 
still farther back to general hospitals, or even civil hospitals when such 
are used. The wounded man, therefore, instead of being systematically 
watched and tended by a given surgeon or surgeons, is shipped from one 
point of assistance to another, with constantly changing personnel for his 
treatment. It therefore follows that while the science of surgery — that 
is, the general rules which govern tissue-trauma, the pathologic processes 
which result, and the means by which the surgeon may favor nature's 
methods of repair— is the same for all surgery, whether military or civil, 
the art of surgery — that is, the application of the surgeon's knowledge to 
the conditions present — necessarily varies according to the conditions sur- 
rounding the case. The practice of military surgery is, therefore, some- 
what different from that of the surgery of peace. 

As the peculiar nature of the traumas received in war requires thor- 
ough knowledge on the part of the surgeon in order to enable him suitably 
to treat them, {ill authorities on military surgery arc unanimous in the 
opinion that the surgeon treating these cases should be familiar with the 
implements by which the injuries are inflicted, otherwise he cannot prop- 
erly understand the character of the traumas or suitably care for them. 

War Weapons. — Weapons used in war are divided into two main 
classes: (a) hand weapons, (h) firearms. 

Hand Weapons. — Under the term hand weapons are included all 
weapons wielded by hand other than those in which an explosive powder 
or expanding gas is used. The term edged weapons, or side arms, is used 
by some writers, but these terms are too restricted, in that some of the 
hand weapons depend for their efficiency not upon a cutting-edge but 
upon a point, and the term side arms is still more restricted, in that it 
refers particularly to the hand weapons carried by an officer or soldier and 
does not include such weapons as the spear, the arrow, etc. Of hand 
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weapons there are three main classes— the striking, the thrusting, and 
the cutting weapons. The typical striking weapons are the hammer and 
the mace, now obsolete, but the butt of the rifle or pistol at close quarters 
is occasionally used as a weapon of this kind; while of the thnisting in- 
struments the straight sword, the bayonet, the spear, and the dagger are 
typical examples, in that in these instruments the point is mainly used, 
although, if the bayonet be broad-bladed or the dagger be like that of the 
Malay kris, the edges of these weapons affect the size and character of the 
wound. The saber is the typical cutting instrument with which part of 
the troops of modern armies are provided. Tlie Afghan knife, the Cuban 
machete, and the Filipino bolo come under the same class. Many of the 
broad-bladed Asiatic swords wielded by one or two hands, and depending 
upon their edge and not upon the point for their efficiency, are also in- 
cluded. 

Wourtds by Hand Weapons , — ^The niimljer of wounds by hand weapons 
in relation to the total number of wounds in war is comparatively small. 
In the American Civil War it was .37 of 1 per cent. In the Franco- 
German War, 1.3 per cent. Information from the war between Russia 
and Japan indicates that, while the total number of wounds by hand 
weapons was not large, the number was considerable in some organiza- 
tions. The high efficiency of the modern rifle and artillery fire gave rise 
to the development of the night attack, in which the attacking force, 
without firing a shot, creep up to the intrenchments of the enemy and then 
precipitate themselves against the foe, using their hand weapons in the 
close hand-to-hand m616e which follows. Troops engaged in such attacks 
had a large percentage of wounded by this class of weapons, but the total 
in the army was comparatively small. Similar conditions in future wars 
will undoubtedly give rise, in troops so engaged, to quite a large number 
of wounds from weapons of this kind. 

Wounds made by striking weapons are few in number, and when seen 
present no special characteristic. A wound by the butt of a musket may 
be simply a superficial or a subcutaneous contusion, or a fracture of a bone, 
and, if the head be struck, the wound may be accompanied by concussion 
or compression of the brain. Such wounds are so like the ordinary wounds 
by violence seen in civil life that they require no special comment. 

Wounds by Cutting Weapons , — Wounds by these weapons have an 
incised quality for their main characteristic, although, if the weapon be 
dulled, as is the case with the saber, the wound is also somewhat lacerated, 
the tissues being tom apart as well as incised. With the sharp-edged 
Asiatic swords, and with the machete or bolo, deej^, cleanly cut wounds 
may be made. Large areas of superficial tissue may be sliced off, the 
skull may be cleft, or an upper extremity may be partially or completely 
severed. The main peculiarities of these injuries are that the hemorrhage 
is generally profuse, the artery being cleanly cut; the wound is generally, 
though not always, infected; is wide open; and muscles, tendons, and 
nerves are frequently severed, with resulting disability. If a large vessel 
is wounded, the hemorrhage is usually profuse and severe, requiring im- 
mediate treatment either by compression or ligation. In many cases 
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the artery can be ligated directly in the wound, the clean-cut, wide 
open wound particularly favoring this operation. If tendons or nerves 
are severed, they should be united at the earliest possible time. Too 
frequently the surgeon neglects to do this, and operation after healing of 
the wound and when a cicatrix is formed makes uniting of the retracted 
structure much more difficult, and, if some time has elapsed, degeneration 
of the nerve may prevent restoration of its function. 

In most cases the subcutaneous tissues and skin may be immediately 
approximated by sutures; but in all cixscs it is best to leave a small drain 
at the most dependent part, complete closure of the wound being contra- 
indicated because the presence or absence of infection cannot always be 
accurately determined, and a small drain will do no harm anti may do 
much good by preventing the serious results which may follow in a closed 
wound if infection be present. 

Wounds Inj Thrusting Insirumerds . — ^Wountls by thrusting instruments 
generally unite the characteristics of latjeration and incision, the incised 
quality being particularly prominent in wounds made by the sharp- 
edged Asiatic sabers and by such weapons ixs the Malay kris. Their 
gravity depends upon the character of the subcutaneous injury and the 
fre(T[uently deeply placed infection. Blood-vessels, nerves, and tendons 
may be severed, or deeply sedated organs or vessels wounded. As in 
bullet traumas, the skin-wound gives no indication of the amount or 
character of subcutaneous injury; while the fact that infection may be 
carried deeply into the tissues, so leading to deep inflammation or sup- 
puration, with resulting deep abscesses or purulent infiltration along 
muscle sheaths or other paths of least resistance, gives these wounds their 
peculiar character and danger. In some cases the wounds arc uninfected, 
but any wound made by hand weapons should always be looked upon 
witli suspicion in this regard. 

The treatment of wounds of this chara(;ter must necessarily depend 
largely upon the evidences of subcutaneous injury which are present, but, 
unless it is known to be trifling in character, it is generally best carefully 
to expose it under aseptic technic, if necessary enlarging the wound of 
entrance to insure careful and thorough exploration, cleaning, and 
drainage. In most cases also it is advisable to insert at least a temporary 
drain down to the extreme bottom of the wound. 

Fractures of the Skull by Hand Weapons. — Fractures of the skull 
by hand weapons, if the cranial cavity is opened, are always grave. When 
the wound is made by a cutting weapon, even though the skull be quite 
cleanly incised, the meninges of the brain are liable to be wounded and 
small spicul® of bone or detached plates of bone from the inner table are 
very frequently driven into the brain. When the fracture is made by 
such weapon as a bayonet, the probability of the presence of indriven bone 
fragments is increased, and from the rather blunt-ended weapon being 
driven through the skull and the overlying scalp the probability of in- 
fection of the intracranial structures is great. Wounds of this character 
arc particularly dangerous on account of this fact, local or general mening- 
itis very commonly developing. 



THE TREATMENT OF WO0NDS IN WAR. 


969 


The treatment of wounds of the skull by hand weapons is directed 
first to the arresting of hemorrhage if it be present; second, to removal of 
all indriven or displaced bone fragments; and, third, to the thorough 
cleansing and drainage of wounds in order to prevent intracranial inflam- 
mation. Every fracture of the skull made by hand weapons should be 
thoroughly and carefully explored, and, if both tables have been broken, 
a trephine or other opening should be made in the skull so that the intra- 
cranial condition may be determined. In doing this work great care 
should be taken not to pn^duce additicmal injury to the dura mater, for 
loss of any part of that membrane is apt to l)e followed by hernia cerebri. 
Removal of all depressed and displaced fragments and a careful stitching 
of the dura, with the exception of a small opening through which a small 
wick-drain is inserted, may usually be practised. If there is much loss 
of dura, its place may be supplied by a piece of the {)ericranial aponeu- 
sosis which can be obtained by lifting a flap of scalp. Such treatment will 
greatly lessen the probability of general meningeal inflammation wiien 
infection is present. Where the wound is clean, the drain may be re- 
moved at the end of forty-eight hours with little fear of bad after-effects. 

Penetrating wounds of the chest by hand weapons owe their 
gravity usually either to the hemorrhage which may immediately result 
or to the inflammation which may follow^ infection. The treatment of 
these cases is much the same as treatment of like wounds of the cranial 
cavity, except that it is possible to practise a greater degree of con- 
servatism unless it is seen that the wound is manifestly infected or danger- 
ous hemorrhage is present; the treatment then becomes similar to that 
adopted for bullet wounds of the same region, and will be discussed later. 

Penetrating wounds of the abdomen by hand weapons are of 
great gravity. The fact that hand-weapon wounds are so frequently 
infected makes it probable that general peritonitis will follow even though 
visceral injury is not present. The treatment of these wounds, as with 
penetrating bullet wounds of the abdomen, must depend entirely upon 
the conditions which are present. If injury is present, it should be re- 
paired, and in all causes it is probably advisable to carry a small gauze 
drain out through the original weapon-wound. Under other conditions, 
viz., those which ordinarily obtain at the front in time of war, operative 
interference, as with penetrating bullet wx)unds of the abdomen, is con- 
traindicated except in those cases wiiere the danger is greater to the 
patient from non-interference than from the infection which may follow' 
operation under sei)tic conditions. 

Wounds by Miscellaneous Destructives. -Miscellaneous destruc- 
tives used in war depend for their effect upon explosives. Torpe- 
does, fougasses, mines, and hand grenades arc the principal destructives 
of this class. The injuries from these are of wdtlcly varied character. If 
the wound is made by fragments of a torpedo, a fougasse, or a hand gren- 
ade, it will resemble the wounds made by shell fragments. If made by 
the rending force of the explosive, it will usually he ragged in character, 
and, if the injured person is near the source of explosion, an extremity 
may be blown off or the body itself extensively lacerated. In mine 
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explosions the person injured may be crushed under falling timbers, earth, 
or rock, or may be struck by any of these, producing more or less ex- 
tensive destruction of the soft parts, fracture or comminution of the bones, 
or rupture of internal organs. This chiss of injuries is to be treated ac- 
cording to the general principles of surgery, and therefore requires no 
specially detailed discussion here. 

Firearms and Wounds Made by Them. — Under firearms are classed 
all weapons from which projectiles are propelled by means of exploding 
powder or expanding gases. The w'ounds from such w^eapons are known 
as gunshot wounds, the term being applied to any traumatism produced 
by a missile set in motion either directly or indirectly by the force of the 
exploding powder or expanding gas. A missile propelled directly from 
the source of powder and producing a wound is known fis a direct misfiile, 
whether it be the regular projectile from the piece or a part of the piece 
itself in case of explosion of the firearm. An indirect missile is a mi.ssile set 
in motion by a direct missile. Wounds by indirect missiles are not un- 
common; coins in the soldier's pocket or pieces of his accouterment may 
be driven into his body by a bullet, fragment of a shell, or other direct 
missile. 

Firearms arc divided into two main classes —small arms and ar- 
tillery. Under small arms are classed all firearms carried by the soldicjr 
and having no support of their own, such as the rifle, pistol, etc. Shot- 
guns, muskets, and multiple firing arms, such as the revolver, are in- 
cluded in the same class. Under artillery are classed all firearms having 
support of their own, whether the pieces of ordnance are movable, as in 
the case of the field artillery mounted on wheels, or fixed, as in the case of 
the coast defense guns. 

On account of the wide difTercncc in size of the different kinds of 
firearms the projectiles for them differ greatly in size, shape, and weight, 
and consequently in the traumfis they may produce. 

Artillery Projectiles and Wounds by Them. — The projectiles used 
by artillery are mainly of four kinds— solid-shot, shell, shrapnel, and 
canister. Solid-shot and shell are primarily used as defense destroyers 
to batter down earthworks, pierce the armored sides of vessels, etc. 
When they produce a traumatism, the character of the wound will depend 
upon whether it is made by an unbroken missile or a fragment of it. 

Wounds by unbroken artillery projectiles are among the most serious 
seen in war. These projectiles are so large that the w'ounds arc always 
serious; large parts of the body may be tom away or an extremity ampu- 
tated. Their crushing and lacerating effect is such that the wounds made 
by them resemble the large traumas caused in railroad accidents. The 
soft parts are lacerated and pulpified and the bones crushed and splintered. 
Hemorrhage is ordinarily profuse when the large vessels are involved; 
but, from the lacerated character of the wounds, the hemorrhage, unless 
the larger vessels are wounded, is usually checked by contraction of the 
lacerated vessel walls. Shock is usually pronounced, especially if the 
wound be large, the body struck, or an extremity amputated. 

Tlie treatment of wounds made by unbroken artillery projectiles is 
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usually operative; that is, if an extremity be struck and partially or 
completely amputated, amputation has to be done above the wound, care 
being taken in performing the operation to insure sound flaps, as the 
tissues are frequently crushed and devitalized for some little distance from 
the wound. Where amputation is not done or is impracticable, as in 
body injuries, all ragged tissue should be trimmed away, the wounds ap- 
proximated as much as possible, as much of the skin saved as may be, and, 
when granulation has progressed, skin grafting done if necessary. 

Wounds by Shell Fragments . — While wounds by solid-shot are com- 
paratively infrequent, those by shell fragments arc much more common. 
Wounds by shell fragments differ greatly in size and character, as the 
amount of tissue destruction, the depth of the wound, the danger to life, 
and tlie after-effects of the injury depend largely upon the size, weight, 
and velocity of the fragment by which the wound is made. When wounds 
are made by large fragments, they resemble the wounds made by solid- 
shot, in that large portions of the body may be torn away or an extremity 
amputated. From these large and extensive traumas, shell wounds 
range through all grades of size and amount of tissue destruction down to 
the minute injuries made by exceedingly small fragments. The modern 
high explosives with which shells are charged tend to break these pro- 
jectiles into many fragments, often as many jus two or three thousand in 
number. For this reason multiple wounds by shells are now common. 
Suzuki and other observers in the Russo-Japanese War record cases in 
which there were as high as one hundred wounds or more in a single in- 
dividual. The larger wounds arc almost invariably infected, the size of 
the fragments and their irregular shape greatly increasing their proneness 
to carry pieces of dirt and clothing into the wounds, and the size of the 
wounds is particularly favorable to secondary infection. The wounds 
l)y very small fragments may in certain instances be sterile, but in all 
ciuscs there is much greater probability of infection in shell wounds than in 
bullet wounds. In all shell-wounds tissue-laceration is present, and, if 
the bones are involved, these are usually extensively comminuted, the 
amount of comminution depending upon the size of the shell-fragment, 
its velocity, and its angle of impact against the bone. High velocity and 
direct impact tend to produce the greatest amount of comminution, while 
slow-moving fragments or oblic^ue impact may produce only oblique or 
transverse fractures. 

The general treatment of a wound by a shell-fragment is that of a lac- 
erated and infected wound. At the first lines of assistance during battle 
these wounds should ordinarily l3e simply protected by first-aid dressings, 
the dressing for shell-wounds now in use in the army and navy being 
particularly well adapted for this purpose. If tlie wound is of an ex- 
tremity and the amount of destruction in the soft parts is considerable, 
even though the bone be not broken, the limb should be supported by 
splints or by binding it to the opposite limb, if it be a lower extremity, or 
to the body of the patient if it be an arm or forearm. At the field hos- 
pital, if the wound is large and open, it should be carefully explored and all 
ragged tissue removed. The wound should be covered as much as pos- 
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sible by skin in order to expedite healing, and should thereafter be treated 
by cleanliness, irrigation, antiseptic dressings, and drainage. If the main 
blood-vessels of an extremity are destroyed or the wound be so large or so 
greatly infected as to endanger life, amputation may be required. The 
smaller wounds may be treated expectantly unless there are evident signs 
of infection or inflammation. Should inflammatory symptoms appear or 
suppuration continue, the wound should be immediately and thoroughly 
explored. Persistent suppuration in a shell-wound usually indicates 
lodgment of infected material, such as a piece of clothing, at the bottom 
of the wound, and when the offending material is removed the wound 
usually heals promptly. 

Shell-wounds of the body cavities are always of great gravity, in that 
the opening is usually large, ragged, and from the size and character of 
the missile the wound is apt to be infected and the contents of the body 
cavity considerably injured. All shell-wounds of the head should be 
very carefully explored, and, if fracture of the skull is present, the skull 
should be trephined or otherwise opened unless there is entire al)sence of 
all symptoms of intracranial injury. In penetrating shell-wounds of the 
abdomen the surgeon is confronted with the same difficulties iis in the 
case of penetrating wounds of the same region by bullets or hand weapons. 
Should conditions permit, which will rarely be the case in war, the abdo- 
men should be. opened in the median line in every case of penetrating 
wound, the visceral lesion, if any, repaired, and a drain carried out through 
th(i original wound. 

Wounds by Shrapnel . — Shrapnel produ(;es the largest number of wounds 
by artillery missiles seen in field engagements. A shrapnel consists of a 
cylindro-conoidal (;ase partially filled with bullets and containing an ex- 
plosive by which the case is disrupted and the bullets scattered. The 
bullets -are of lead, round in form. The wounds by shra})ncl are therefore 
of two kinds, those produced by fragments of the case and those produced 
by the bullets. The wounds by fragments of the case arc identical with 
those made by fragments of shell. The wounds made by the bullets are 
similar to the bullet wounds made by the bullets of low velocity from the 
older firearms, and are therefore usually not so serious as those made by 
the modern small-caliber rifle bullets. They do not usually penetrate 
deeply, are more apt to slide around tendons and blood-vessels without 
injuring them, anti are more readily deflectetl from their course by bones 
or even the more resistant structures of the soft parts. A shrapnel bullet 
may strike a rib, be deflected by it, and make a contour wound about the 
chest wall, \vhile a modern small-caliber rifle bullet is rarely, if ever, so 
deflected, but plunges directly through, cutting everything in its course. 
The fractures made by shrapnel bullets are rarely extensively comminuted, 
but resemble those made by a comparatively slow-moving agent. 

Infection is frequently absent in w^ounds made by shrapnel bullets, 
this being especially true of the wounds made in summer, when the men 
are lightly clad and have fairly clean clothing. In winter, with heavy 
clothing which is more or less soiled, infection is much more common, but 
usually a shrapnel bullet wound can be considered uninfected unless it is 
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evident that forei^^n material has been carried into the wound or inflamma- 
tory symptoms have appeared. The treatment of wounds by shrapnel 
bullets docs not differ in any particular from that of wounds by other 
bullets, and will be considered under the general heading of bullet wounds. 

Canister produces wounds similar in almost every particular to those 
produced by shrapnel. A canister shot consists of a cylindric outer iron 
casing containing a large number of round lead bullets, but no explosive. 
It is used only for short-range work. The case is fractured by the ex- 
plosion within the piece, the bullets and fragments of the case then being 
scattered widely to the front. 

Small Arms and Wounds by Them. — The small arm which produces 
the greatest number of wounds in war is the military rifle. Approx- 
imately 90 per cent, of all wounds in war are by the projectile from this 
arm. The piece itself is the result of the gradual evolution of firearms 
caused by endeavors to increase the range of the piece, its rapidity of fire, 





Fig. 501. — Evolution of tiik Rifle Bullet, 

From specimens in the Army Medical Museum, a, Musket ball; 5, Mini<^-ball c, Springfield, 
caliber 45; d, brass-jacketed Remington; c, Mauser. 


and to flatten the trajectory of its bullet. The modern military rifles 
and the projectiles fired from them are jiractically the same among the 
modern civilized nations. The rifle used in the United States army 
weighs a little under 9 pounds, is 43.5 inches long, has a liarrel 24 inches 
long, its bore has a diameter of 0.30 inch, and the twist of the rifling is one 
turn in 10 inches. The powder pressure in the chamber at the time of 
discharge is about 49,000 pounds to the square inch. The gun is of the 
magazine type, and its rapidity of fire i.s such that twenty-three aimed 
shots have been fired in one minute with it when used as a single loader 
and twenty-five shots in the same time when using magazine fire. 

The bullet is an elongated missile with an ogival head. It is 30-caliber, 
— i. e,, 0.30 of an inch in diameter, — is IJ inches long, weighs 220 grains, 
and consists of a core of lead and tin composition inclosed in a jacket of 
copper and nickel. To propel this missile about '44 grains of nitro- 
glycerin powder are used. The velocity of the missile when it leaves the 
rifle is 2300 feet per second, and, as the twist of the rifling is one turn in 
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10 inches, the bullet revolves upon its long axis about twenty-five hundred 
times per second. On account of its great resistance to deforming vio- 
lence, due to its outer jacket of cupro-nickel, its high velocity, and its 
small size, this missile has great penetrating power. At 50 feet it will 
penetrate 54.5 inches of pine, and at 1000 yards it will still penetrate 13.2 
inches of the same material. 

As the high velocity of this missile is an important feature in the form 
of trauma which it produces in the human body, some conception of its 
velocity should be had. The initial velocity of a missile is its velocity at 
the time it leaves the piece; its remaining velocity is its velocity at any 
given point in its flight before it comes to rest. The military surgeon is 
concerned only with the remaining velocity, that is, with the velocity of 
the missile at the time it produces the injury. But the velocity of this 
particular missile is so great in relation to its size and weight that, so far 
as the human body is concerned, the missile is almost always driven 
straight ahead through the tissues, and is rarely deflected by any of the 
structures, not even by the densest bone. While the missile itself is 
small, from its high velocity it is capable of striking the resistant tissues, 
such as the bone, with great energy; and its velocity, together with its 
small size and ogival head, causes it to penetrate much more deeply than 
the older, larger, and more slowly moving missiles. The possibility of 
deep infection and injury to the deeper structures, blood-vessels, nerves, 
and viscera is thereby increased, and this accounts for the serious injury 
which the missile may produce although it is small in size. 

The results following the use of the modem military rifle in war come 
under three heads: (a) its effect in producing death upon the battlefield; 
(6) its early effect upon the wounded who come under treatment and 
recover; and (c) its late effect upon the wounded who recover. 

Of these, the first, viz., its effect in producing death upon the battlefield, 
is of the greatest interest to the military expert; and, in this connection, 
it may be said that previous to the experience of recent wars the immediate 
death-dealing capacity of the modem military rifle was much under- 
estimated by many writers. It was, and is still, thought by many that 
the small size of the bullet would much lessen the probability of its pro- 
ducing immediate death; but in this supposition the element of greater 
penetration is overlooked, and the real results seem to show that the number 
of those killed outright upon the battlefield is as great as, if not greater 
than, in former wars where the larger and more slowly moving bullets 
were used. Thus, in the Crimean War, among the English troops there 
was one killed to every 4.39 wounded, this being the highest proportion 
of killed to wounded recorded previous to the Anglo-Boer War. In the 
American Civil War the proportion was one killed to 5.57 wounded, and 
in the Franco-Pmssian War one to 5.77. Comparing these data with 
the ratio killed to wounded in recent wars, we find that the lowest pro- 
portion was in the Spanish-American War in Cuba, where there was 
but one killed to 6.28 wounded; but in the Philippine War one was killed 
to 5.33 wounded, and in the Anglo-Boer War one was killed to 4.12 wounded, 
a higher proportion than in any preceding war. The complete statistics 
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of the Russo-Japanese War are not yet obtainable, but from the figures 
given out it appears that the ratio of killed to wounded has been fully 
sustained by the modem rifle. 

As to the second effect of the use of the modem rifle, viz., its more 
immediate effect upon the wounded who recover, it may be stated that, 
as the use of the new arm and modern surgical methods came practically 
together, it is extremely difficult to determine the exact effect which each 
of these has had relative to the outcome in the case of the wounded who 
recover. That each has ha^i a definite effect cannot be. doubted, for, 
by comparing the mortality in flesh wounds in recent wars with that in 
former wars, it is seen that the percentage of death from such wounds 
is extremely small, proving that by modern aseptic and antiseptic 
methods deaths are now prevented which formerly occurred from septic 
or inflammatory conditions. Equally, it appears that in the large majority 
of the wounded who come under treatment the small size of the missile 
has materially lessened the amount of tissue destruction, except in those 
special cases where the high velocity and deeper penetration of the missile 
have caused serious wounds of body cavities or contained viscera. 
It appears, therefore, so far as the wounded who come under treatment 
are concerned, that, considering the total number, the numl)er of recoveries 
in this (‘lass has greatly increased, and also that rapid recoveries are more 
common than formerly. At the same time, from its high velocity and 
great penetrating power, the missile, when it penetrates the body cavities, 
can there produce such serious injury that in wounds of these regions the 
mortality is still quite high. However, the two factors of decreased size 
of missile and modern surgical methods have, in the total, materially de- 
creased the mortality of wounded; for, while among the English troops 
in the Crimea 15.2 per cent, of the wounded died, in the American Civil War 
12.9 per cent., in the Franco-German War among the Prussian troops 11 
per cent., in the Spanish-American War but 5.3 per cent, died, and in the 
Anglo-Boer War but 8.3 i)er cent. The available statistics of the 
Japanese troops in the Russian War give a low mortality of wounded, but 
the exact figures covering all deaths among the wounded have not yet 
been published. In summary, it may be stated that the wounds pro- 
duced by the modern rifle bullet are either almost immediately fatal or of 
such a character as to make the probability of recovery very great, except 
in the case of wounds where vital organs are struck. 

As to the third result, viz., the late effect upon the wounded who re- 
cover, it appears that permanent disability is much less apt to occur 
than was the case when larger missiles and the older surgical methods 
were used. A greater proportion of the wounded recover quickly 
and return to the fighting force. This has been noted by all observers 
in recent wars, so much so that it may be questioned whether a military 
arm which kills a large proportion immediately upon the battlefield and 
disables another large proportion only slightly and for a brief period of 
time, so allowing their quick return to the front, is a particularly effective 
military weapon. 

The Character of the Traumas Produced by the Modem Military 
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Rifle Bullet. — The character of the traumas produced by this missile 
depends largjely upon two factors: (a) the velocity of the missile at the 
time of impact, and (6) the structure of the tissue or part wounded. 

The interrelation of these factors appears to determine quite definitely 
the character of the tissue destruction, the greatest being produced when 
a bullet at maximum velocity strikes the more resistant structures, such 
as compact bone or fiuid-saturated organs. This might be expected, for 
the dynamics of a bullet are similar to those of any body in motion; the 
energy given out by any moving body when partially or wholly arrested 
depending upon the velocity of the moving body and the amount of re- 
sistance which it encounters. If a moving body erurounters but little resist- 
ance, it gives out but little of its energy; but if it encounters great resist- 
ance, the energy given out at the place of resistance is great. Certain tissues 
of the l^ody, such as the skin, muscle, fascia, and iidipose tissue, offer but 
little resistance to the small, ogival-headed rifle bullet; it therefore expends 
in them only sufficient energy to penetrate them, and consequently it pene- 
trates su(h tissues cleanly and dire(^tly, cutting quite smoothly whatever 
lies in its path. Even the spongy bones, as those of the face, carpus, 
metacarpus, epipliyses of the long bones in old persons, or bone softened 
by disease, are generally perforated cleanly or with little shattering, what- 
ever the range or velocity of the missile may be. 

When, on the other hand, the missile is resisted, just so much as it is 
msisted will it transmit its energy to the tissues struck. It is this factor 
of resistance which explains the destruction done by a defonned missile 
at high velocity when it strikes the body; for the deformed missile offers 
a larger striking surface, thus causing the tissues to resist its passage, and 
transmitting to them on account of the resistance which it encounters a 
greater amount of its energy, the transmission of energy being evidenced 
by the greatly increased size of the trauma. 

It follows that the rifle bullet, whether deformed or undeformed, pro- 
duces its minimum amount of traumatism at long range, i. c., when at low 
velocity, and that when the tissues struck are resistant, the amount of 
tissue destruction in(*reases with the shortness of the range and the con- 
sequent higher velocity of the missile. At long range the undeformed 
bullet produces a minimum amount of comminution in the shafts of the long 
bones or bones composed of compact tissue, and the minimum amount 
of destruction in organs with fluid contents (stomach, intestines, and 
bladder) and bodies of spongy texture containing large quantities of fluid 
(brain, liver, spleen, and kidneys). But in these tissues and organs the 
destructive effect of the bullet increases with the shortness of the range, 
until at about six hundred yards and under it will produce extensive com- 
minution in compact osseous tissue and will often act with explosive 
violence upon the brain, liver, kidneys, spleen, or stomach, unless the last 
is empty. 

If the bullet, instead of being smooth-headed, is deformed, the amount 
of destruction which it produces with given velocity and resistance of 
tissue will be in proportion to the size of its striking face. The more de- 
formed the missile, the greater the d^truction it will produce. 
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The explosive effect of the small-caliber bullet has been noted by all 
writers, and various theories have been advanced as to its cause. It 
appears, however, that this effect is simply as indicated above, viz., the 
transmission of the great energy of a high-velocity missile to the tissues. 
The explosive effect is seen only in the resistant tissues, that is, tissues 
which from their structure are hard or are filled with incompressible fluid. 
When the bullet impinges upon organs or tissues which present but little 
resistance to its course, it makes clean-cut perforations of them, imme- 
diately fatal results arising only from wounds of blood-vessels, perforations 
of the heart, or impingement of the bullet upon some vital part of the central 
nervous system. Lateral transmission of energy is the factor of main im- 
portance in producing explosive effect. It seems most probable that this 
energy is transmitted in either of two ways: through the transmission of 




Fig. 602. — Djii-'oKMED Bullets Removed from Spanibh-Amkrican War Cares. 

A, Shrapnel; B, brasH- jacketed Remington; C, Mauser bullets. 

vibrations set up in compact bone tissue by the impact of the bullet or by 
the sudden displacement outward of the molecules of incompressible 
fluid in fluid-saturatetl or fluid-containing organs. Compact bone, when 
struck by a missile at high velocity, is disrupted by the suddenness of the 
shock, and not only are vibrations set up in the bone, but the osseous 
particles are driven outward and act as secondary missiles which increase 
the trauma either by directly destroying the tissues or by transmitting the 
energy of the missile to them. When a fluid-containing or fluid-saturated 
organ is struck by a high-velocity missile, the impact is so sudden and 
violent upon the incompressible fluid that the energy is transmitted in all 
directions by the molecules of the fluid, and wide disruption of the organ 
occurs. With a bullet moving at lower velocity, the shock in the bone 
or organ is less, the disniption consequently less, and with still lower 
velocity the ball may pass through the same tissue or organ with prac- 
voL. IV — 62 
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tically no lateral destructive effect. This explains why in some cases the 
skull and the contained brain are greatly injured, while in other cases the 
same structures are simply perforated; the first effect being due to a high- 
velocity and the second to a low-velocity missile. The result may be 
likened in a way to the difference in effect produced by dropping a bullet 
into water contained in an open vessel and by firing a bullet into it; in the 
first case the bullet will enter the water making only a slight disturbance, 
and that mainly upon the surface, while if the bullet be fired into the 
water, the vessel, even though open at the top, will be completely destroyed 
and the water thrown to a great distance in all directions. 

Effect of the Compound Bullet on the Skin . — As the skin is elastic and 
comparatively non-resistant, the wounds made by the uiideformed rifle 
bullet correspond closely to the size of the missile itself. Unless the bullet 
strikes a bone in its passage through the part, the exit wound is usually 
but little larger than the wound of entrances, and closely resembles it in 
appearance. When the bullet strikes perpendicularly to the skin sur- 
face, the wound is usually circular in shape, about one-third of an inch 
in diameter, slightly depressed, and soon covered with a black scab from 
the coagulated blood. When the bullet enters oblicpiely, the wound of 
entrance is generally oval in outline, and, when the missile enters or passes 
out through a fold in the skin, the wound may l)C slit-like and so small in 
size jis to be tlifficult to find. After a few days the edges of the wound 
may present a slight superficial necrosis or inflammation, but, if the tissues 
be not infected and tlie wound is kept protecte<l, it usually heals within 
a week or ten (hiys without suppuration. With deformed missiles the 
entrance wound is usually much more jagged in outline, and where the de- 
formed missile passes through the part after producing an explosive 
effect, the exit wound is considerably larger than the wound of entrance, 
is ragged in outline, and because of its size is much more lia])Ie to secondary 
infection. The same may be said of an exit wound when an urulcformcd 
missile strikes resistant bone at high velo(?ity, so producing an increased 
amount of trauma and driving particles of bone out through the wound 
of exit. 

Shrapnel bullet wounds of the skin differ but little from rifle bullet 
wounds in size or other characteristics; in fact, it is generally impossible 
to tell from the appearance of the wound whether it has been iriade by 
rifle or shrapnel bullet. 

Connective tissucy adipose tissue, and muscle, from their loose and open 
structure and from their not being fluid-saturated, transmit lateral im- 
pulses but feebly, and the injury to these tissues is therefore (jonfined 
to the track of the bullet, unless they are in the path of destruction pro- 
duced by a deformed missile or an undeformed missile giving explosive 
effect. 

Tendons . — The modem rifle bullet is but rarely deflected from its 
course by tendons, and injuries to these structures are much more 
common than was the case when the slower moving bullets were used. 
These latter projectiles were readily deflected by resistant structures, 
which now frequently escape when impinged upon by a shrapnel bullet. 
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The action of the modern rifle bullet is more kiiife-like and direct, and the 
surgeon should suspect solution of continuity whenever a tendon lies in 
the track of a bullet. When a tendon is severed, it should be united 
as soon after the injury as possible; otherwise the retraction of the muscles 
and the binding of the tissues together by the resulting cicatrix make the 
union of the tendon more difficult and the restoration of function less 
probable. 

Woundfi of nerves by the modern rifle bullet present certain peculiar- 
ities, particularly when the missile is at high velocity. Like the tendons, 
the nerves arc much more apt to be (;ut by the new bullets than they were 
by the old, and in fact they rarely escape if they lie in the path of the missile. 
The distinctive peculiarity of nerve wounds is that, from tlie delicate and 
dense structure of a nerve, the energy of the missile is readily transmitted 
and causes what the Germans call a violent “ Erschiittening’^ (shaking) 
of the nerve. This effect may occur when the bullet is at high velocity 
even though it barely graze the nerve, the transmission of the missilc^s 
energy producing violent motions in the molecules of tlie nerve which lead 
to rapid deterioration of its structure. When a nerve is impinged upon 
by a high-velocity missile, the injury to the nerve is therefore not confined 
to the immediate area of destruction, but the molecular disturbance ex- 
tends both proximally and distally. This makes the treatment of solution 
of continuity of nerves by bullet wounds, especially if the missile was at 
high velocity, much more difficult than solutions of continuity produced 
by cutting instruments. In the latter case tlicre is no dissemination of 
destruction and the nerve can be readily united. In the case of bullet 
injury, not only is the nerve considerably lacerated and some extent of 
its continuity destroyed, but the molecular destruction may extend so far 
that union of the nerve, even if made, will not give restoration of function. 
In fact, operative treatment of wounds of the mTves by bullets has so 
far not been highly successful, and in no w^ay compares with the favorabki 
results obtained after proper operative interference in the case of nerves 
severed by edged instruments. In any case, operation to restore tin* 
continuity of a nerve should be done tis soon as it can be effected under 
proper aseptic technic. 

Discomfort and disability occur in some cases where the nerve is not 
directly wounded through involvement of the nerve in the cicatrix. These 
are favorable cjises for operation, jis the removal of the constriction or 
pressure upon the nerve usually gives relief. Referred pains are not un- 
common in nerve injuries, the patient referring his symptoms, if pain be 
present, not to the nerve injured, but to some part to which a (;ollateral 
branch is distributed. 

Wounds of Blood-vessels , — On account of the high velocity of the 
bullet of the modern military rifle this missile rarely slips by the blood- 
vessels, but severs, perforates, or makes lateral wounds of them. These 
w^ounds are so cleanly cut that retraction of the walls of the vessel, leading 
to arrest of hemorrhage, is not so much favored as when the injury is 
made by larger and slow^er moving projectiles. When the walls of the 
vessel are not all cut, contusion or laceration without perforation may 
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result. This may occur when the rifle bullet strikes a vessel very obliquely. 
When the wall of the vessel is only partially torn or is devitalized by the 
impact of the bullet, true aneurisniy that is, an aneurism the walls of which 
are formed by one or more of the walls of the vessel, may result. The 
weakened wall of the blood-vessel readily dilates and later gives rise to all 
the usual symptoms of true aneurism. On the other hand, should the 
cicatricial formation in the path of the bullet be strong, it may press upon 
and even diminish the caJilx^r of the artery, this being evidenced by absent 
or diminished pulsation of the vessel distal to the wound. The true 
aneurisms formed in the way above noted differ but little from ordinary 
idiopathic aneurisms, except that they are usually more localized, and, 
having a thinner wall, give a more pronounced pulsation. 

False aneurism frequently results when a vessel is i)erforatcd or only 
partially severed. After such an injury interstitial liemorrliagc may 
occur, giving rise to a localized arterial hematoma held by the sur- 
rounding tissues. These tissues may organize into an inclosing sa(; con- 
tinuous with the walls of the wounded vessel and opening into it . When 
continuity of the interior of the sac with the lumen of the vessel is es- 
tablishc<l, the inflowing blootl causes the pulsation which is sometimes 
noted, thus showing that an aneurism h:is formed. These false aneurisms 
are characterized by a soft, diffuse, fluctuating swelling, and, owing to the 
instability of their walls, are apt to increase rai)idly in size. 

Interstitial hematoma in its early stages is indiccited by a diffuse, 
fluctuating swelling, and, if it be considerable, by the gcmeral symptoms 
of hemorrhage. I.ater, if the hematoma l)ecomcs organized, the tumor is 
quite hard and resistant to the touch. 

Aneurismal varix and varicose aneurism have been fre(|ucntly noted 
as a result of injury to l:)lood-vcsscls by the small-calil)er missih's in recent 
wars. These pathologic conditions are due to the passage of a l)ullet 
I)etween an artery and a vein, wounding botli vessels and at the same 
time producing a solution of continuity in the tissues between them so 
that the l)lood may pass from one vessel to the other. If the blood pass 
directly through without dilating the connecting channel, an aneurismal 
varix is established; but, if the new channel between the artery and the 
vein becomes dilated, a varicose aneurism corresponding in size to the 
dilation is formed. Such aneurism is really a false aneurism connected 
both with an artery and a vein. Aneurismal varix can usually occur only 
when the artery and vein lie close together, while if the vessels are some- 
what farther apart a varicose aneurism is more likely to result. An 
aneurismal varix may occur and give rise to but little, if any, discomfort 
and to few symptoms. J^ocally it is evidenced by the existence of a purring 
thrill and a pulsating murmur. The symptoms of the varicose aneurism 
are usually those of a false aneurism, viz., a murmur and expansile pul- 
sation of the tumor. The purring thrill is a distinct i)hysical sign of both 
varix and aneurism and is usually present in the fully developed stage. 
Makins reported that in all cases he saw in the Anglo-Boer War of both 
aneurismal varix and varicose aneurism there was a decided increase in the 
pulse-rate, the pulsations reaching 100 to 140 per minute; and in the cases 



THK TREATMENT OF WOUNDS IN WAR. 


981 


of aneurismal varix this acceleration of the heart action was often the only 
symptom which particularly inconvenienced the patient. 

The Treatment of Gunshot Wounds of the Blood-vessels. — 
Hemorrhage to a dangerous extent from wounds of blood-vessels by bullets 
depends not alone upon the size of the vessel wounded, but upon its 
situation and the tissues which surround it. A srnall-caliber bullet may 
partially or wholly sever quite large arteries of the extremities and no 
great hemorrhage result, tlie track of the missile through the soft parts 
lx?ing so small that the patural contraction of the tissues practically closes 
the wound and b\it little blood escapes. When a large vessel which lies 
superficially, siudi as the femoral, the carotid, or the axillary, or their 
accompanying veins, is wounded, the hemorrhage may be profuse and 
(juickly fatal. When blood-vessels in the l)ody cavities arc wounded, dan- 
gerous internal hemorrhage is likely to follow cn^'n though the vessels be 
small ones, for in these cases there is no strong surrounding tissue to check 
the outflow of the blood. 

In many cases hemorrhage from gunshot injury, particularly if it be 
in an extremity, will cease spontaneously if the wounded person be kept 
perfectly quiet, the limb elevated, and careful com])ression and cold l)e 
ap])lie(l. The good efTect of rest in internal hemorrhage is to be particu- 
larly emphasized. When the hemorrhage does not cease spontaiu'ously 
or there is liability of its recurrence, the ideal treatment is proximal and 
distal ligation of the vessel in the wound. To carry out this ))roccdure 
in bullet wounds it is necessary to enlarge the wound, and this should 
be done, when possible, under aseptic precautions. This ideal treat- 
ment cannot always l)e carried out, particularly in those C[is(‘s in which 
the situation of the injury is such that the vessel cannot be readily 
reached at the point of injury. In such cases i^roxinial ligation may be 
resorted to. When this is done, the surgeon should always bear in mind 
the dangers arising from the sudden arrest of blood following the ligation 
of the main artery of a part. The danger of gangrene following such 
operation is particularly present in the lower extremity, and es])ecially 
if there is a large wouncl distal to the point of ligation. 

Recmrent hemorrhage, after bleeding has stopped spontaneously, 
is often due to movement of the jx^rson wounded or to restoration of the 
blood-pressure after recovery from sho(*k. In military surgery where the 
wounded have to be transported, the possibility of sucli recurrent bleeding 
should always be borne in mind, and, where there is likelihood of its oc- 
currence, the wounded person should l)e kept as quiet as the conditions 
will permit. So, also, injudicious handling of the wounded or exploration 
of the wound is to be avoided. 

Secondary Hemorrhage . — Secondary hemorrhage was formerly a com- 
paratively common sequel in gunshot wounds. It is now known that 
infection is the main causative factor of this condition ; the infection giving 
rise to nectosis of the tissue about the vessel and of the vessel wall itself, 
thus weakening the vessel so that it is readily broken, and, as the devi- 
talized tissues do not contract, the hemorrhage is profuse and constant. 
Prevention of secondary hemorrhage by the maintenance of asepsis in 
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uninfected wounds, and, in infected wounds, by the use of mild antiseptic 
irrigation and complete drainage, is of prime importance in preventing 
this condition, for the tissues are thereby maintained in the best condition 
for repair. 

The treatment of secondary hemorrhage is often difficult. Local com- 
pression is for only temporary use until oj^eration can be resorted to. In 
those cases where the bleeding vessel is comparatively superficial and the 
wound in fairly good condition, the wound may be opened and the vessel 
ligated. In this procedure it is often difficult to find the vessel and to 
ligate it high enough to insure that the ligature is placed above diseased 
tissue. When this operation must be done, and through an infected area, 
the ligation should be preceded by thorough cleansing of the infected 
tissues, and should be followed by careful and thorough drainage. The 
ideal operation is to ligate both ends of the vessel through sound tissue 
on either side of the wound. When this cannot be done, proximal ligation 
of the main vessel or amputation has to be resorted to. Amputation may 
be preferred to proximal ligation, especially in the lower extremity when 
the case is a septic one and when t}iere is much destruction of the soft 
parts, or when there is a large wound distal to the point of ligation. If 
the main blood-supply of an extremity in which there is an infected wound 
be cut off, the probability of gangrene or severe systemic infection is 
greatly increased. (Ireat progress in the surgery of the blood-vessels 
has recently been made through the experimental work of Carrel and 
Guthrie, Page, and others, and it is possible that in favorable cases suture 
or cross-anastomosis of artery and vein may prevent or limit gangrene. 

Gunshot Fractures, — Solution of continuity in bone by bullets 
differs in character according to the velocity and size of the projectile, 
the compactness of the bony stnicture, and the angle of impact of the 
missile. The maximum destructive effect is produced when a deformed 
missile at high velocity strikes compact lx)ne. The minimum effect is pro- 
duced when an undeformed, small-caliber missile strikes cancellous bone. 
In compact osseous tissue the energy of the missile is readily disseminated, 
giving rise to long fractures and extensive comminution. In the less 
dense cancellous tissue, such as the extremities of the long bones, an 
undeformed bullet may perforate with little or no fragmentation. 

Fractures of the Diaphyses of the Long Bones. — ^When an un- 
deformed rifle bullet strikes a bone the character of the fracture produced 
varies, mainly, with the velocity of the missile and the angle of impact. 
In general, it may be stated that the amount of damage done in the 
diaphysis of a long bone by a rifle bullet depends largely upon the range at 
which the injury is received and the consequent velocity of the missile, 
and that the amount of comminution decreases as the range increases. This 
general rule is subject to some variations. Median perpendicular impact 
gives rise to greater comminution than does a lateral oblique impact. 
Also, observations in the Boer War indicate that at long range considerable 
comminution of the shafts of long bones may be produced through the 
missiles striking with a more or less extended area of their sides. Toward 
the end of its flight the rifle bullet, instead of traveling with its point 
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to the front, oscillates, or wobbles, and may thus strike, not perpendicu- 
larly with its head, but more or less crosswise; and it thus strikes the bone 
harder than it would if it impinged head-on. 

There are six types of fracture hy gunshot: (a) incomplete, (b) Y-shaped, 
(c) oblique, (d) transverse, (e) X or butterfly, and (/) irregular fractures. 

The incomplete form of fracture in the shafts of long bones is of two 
varieties. One form is that in which the shaft is simply grooved or a 
fragment chipped off by a bullet striking the bone very obliquely. This 
form of fracture is usually produced only by a bullet traveling at quite low 
velocity. The second incomplete form of fracture is that in which the 
bone is perforated with but short Assuring which does not extend to the 
sides.* Tills incomplete form of fracture is rarely seen, and then usually 
only toward the extremities of the largest bones, such as the femur and 
tibia. 

The Y-shaped fracture is usually produced in the same way as the in- 
complete fracture above described, except that the bullet strikes the bone 
nearer the median line, and not only chips off a V-shaped fragment, but 
produces a transverse crack extending from the apex of the V across 
the shaft. 

The oblique fracture is by far the most common, and, even when the 
shaft of a long bone is badly comminuted and when considerable displace- 
ment of the fragments is produced, the main line of injury can usually 
be seen to be oblique. This form of fracture may be produced by a bullet 
striking the bone with any except the highest velocity. 

Transverse fractures by rifle bullets arc rarely seen, but may occur when 
the bullet is at very low velocity and strikes the bone with only sufficient 
force to crack it. 

Butterfly, or X-shaped, fracture is produced when a bullet strikes the 
median line of a bone peq)endicularly to its long axis. In such case, 
if the bullet passes through the bone, it makes a hole from which the lines 
of an X radiate. If the missile is at high velocity, great comminution 
of the bone in all directions may occur and the lateral fragments may 
be driven considerably outward. 

The irregular types of fracture are mostly produced by deformed 
bullets or by undeformed bullets at high velocity striking the median line 
of the shafts of the long bones. Under such conditions, and especially 
when a high velocity missile deforms and presents a mushroom head to 
compact osseous tissue, the impact of the missile is so great that the bone 
is broken into many fragments and a true explosive effect is produced. 
These wounds are often very serious; not only is the tissue destruction 
great, but the bone fragments are driven forward, destroying the soft 
parts and producing a large wound of exit sometimes several inches in 
diameter. 

Comminution in Fractures.— The fragments into which compact 
bone may be reduced by bullets may be divided into three groups: 

(a) fine bone dust or debris caused by direct impingement of the missile, 

(b) small splinters up to one inch in length produced as the missile passes 
through the shaft, and (c) the larger fragments due to the outer Assuring. 
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Bone dust is produced by direct impact of the missile and is seen in all 
cases where a bullet passes through the bone. The number of small 
splinters is mainly proportionate to the velocity of the missile and the 
density of the bone. They are consequently very numerous in an ex- 
plosive wound, are frequently much displaced, and are the principal 
cause of the laceration of the soft parts in these injuries. 

Fractures of the Epiphyses of Long Bones. — As above noted, 
the cancellous stnicture of the extremities of long bones offers but little 
resistance to a missile, therefore does not readily transmit its energy, 
and perforation with little fragmentation is the rule when the projectile 
is undeformed. Clean-cut perforations arc often seen, and, if the fracture 
be complete, there arc usually but one or two radiating fissures. The 

minimum amount of fragmentation 
of the extremity of a long bone is, 
of course, i)ossiblc only when the ex- 
tremity of the bone is of considerable 
size relative to that of the bullet, 
and it therefore occurs only in the 
epiphyses of such large bones as the 
femur, tibia, and the head of the 
humerus. When the extremity of 
the bone is not much larger than 
the missile, there is generally great 
destruction. 

When the extremities of the larger 
bones are simply grooved or per- 
forated by a bullet, the fracture may 
be made complete by the body-weight 
being thrown upon the bone after 
receipt of the wound, and an incom- 
plete fracture be thus made into a 
complete one. 

When a rifle bullet is deformed, 
marked comminution of the epiphysis 
is the rule, the large striking surface of the missile making up for the 
non-resistant structure of the bone. 

Fractures of the Flat Bones. — In fractures of the flat bones much 
depends upon the size of the missile. When the bone is very thin, or 
cancellous in structure, the missile may perforate with little fragmenta- 
tion, producing a hole not much larger than the area of cross-section of 
the bullet. In the flat bones of the skull, on account of the density of 
their structure, considerable fragmentation is usually produced unless 
the bullet is traveling at very low velocity, when quite clean-cut, punched- 
out holes are common. 

The diagnosis of gunshot fracture is usually not diflScult. The 
most pronounced symptoms are the extreme abnormal mobility of the 
part, especially if the fracture be of an explosive type, and the little or no 
shortening of the limb. When a fracture is incomplete, it is often of 
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moment to determine this fact, for an incomplete fracture may so weaken 
the bone that unless it is protected a complete fracture will result. The 
use of the x-ray is of great value in these cases, and in fact it should be 
used in all cases whenever possible, for it is only by the use of this agent 
that the exact character of the fracture and the position of the bone 
fragments can be determined. 

Treatment of Gunshot Fractures. — ^The recognition of the fact 
that many gunshot wounds are uninfected has greatly influenced the 
treatment of gunshot fractures. In uninfected wounds, where there are 
no special factors, such as displaced bone fragments, which might inter- 
fere with the future function of the part, the fact of non-infection enables 
the surgeon to treat these cases as he would simple fractures, and has con- 
sequently given rise to much greater conservatism in military surgery. 
Another factor whicih has materially influenced the treatment of gunshot 
fractures has been the use of modem methods of antisepsis in infected 
wounds, for by the use of these methods the surgeon is able to more or less 
control the extent of infection and the inflammation which may result. 
The conseciiient trend, therefore, of military surgery has been toward 
rather extreme conservatism in fractures caused by gunshot. In fact, it 
may be stated that n^cognition of the uninfected nature of many gun- 
shot wounds, witli consequent application of the principle of non-inter- 
ference, and the treatment of infected cases by modern surgical methods, 
have been the essential factors in saving limbs and lives. Even as late as 
the Franco-Frussian War the theories of iisepsis and antisepsis had not 
so far influenced the practice of surgery as materially to do away with the 
old ideas of radical operation and the consequent general resort to ampu- 
tation in gunshot fractures of extremities. In the older days amputa- 
tion was the rule in such injuries of the upper and lower limbs, while 
now it is the exception. In general, it may be stated that the presence 
or absence of infection in gunshot fractures is the main fac^tor which de- 
termines the treatment of the Cixse. 

The next factor of importance is the displacement of bone fragments, 
that is, if the fragments arc so displaced that they press upon imi)ortant 
structures or are so situated that they may prevent proper repair of the 
part. In general, the factor of least importance is the amount of com- 
minution which is present, especially if the wound be uninfected. 

In uninfected fractures operation will be rarely required unless it be 
to replace displaced fragments of bone or to remove tliem. When such 
operation is necessary, it should be done only under the most rigid aseptic 
precautions. Displaced fragments of. bone still united to the periosteum 
should be put in place, wired there if necessary, the free fragments re- 
moved, and the limb dressed after inserting a small drain, which, if the 
wound proves uninfected, can be removed at the end of forty-eight hours. 

In infected wounds operation should always be done. The seat of 
fracture should be exposed, preferably along the line of entrance of the 
missile, all loose fragments of bone should be removed, and the wound 
very carefully cleansed in order to remove all foreign material. Free 
drainage should be provided and antiseptic treatment carried out. 
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In some cases of infected compound fractures by gunshot these conservative 
methods are not followed by recovery. The infection spreads along the 
long fissures in the bone and into the medullary cavity, producing chronic 
ostitis or osteomyelitis. By the use of antiseptic measures such in- 
flammatory process may he kept more or less localized and systemic in- 
fection prevented, but necrosis of the bone will occur, and suppuration, 
with all the debilitating effects due to inflammation, will persist. In such 
Ciises a second attempt may be made to clean out the focus and remove 
the trouble. But in some Ciises the infection is so disseminated that this 
procedure will prove unsuccessful and amputation will be reejuired. There 
is an evident tendency in cases of bad infection of the larger bones of the 
extremities to carry conservative treatment too far now that the more 
acute inflammatory symptoms can be controlled by antiseptic measures. 
Such ultra-conservatism is to be avoided, and the surgeon should not 
hesitate to operate as soon as he sees that local measures are inadeqiiate. 

Gunshot Wounds of the Joints. — Until recently, gunshot wounds 
of the large joints ranked next to those of the body cavities in gravity, 
and even now these wounds give rise to serious concern when the joints are 
laid widely open or are infected. But, as with gunshot fractures, the 
treatment of gunshot wounds of the joints and results obtained by treatment 
have been radically affected by the adoption of Jiseptic and antiseptic 
methods. Previous to modem surgery, radical operation was generally 
advocated in gunshot wounds of the knee and elbow, and even of the ankle 
and wrist. Amputation Wiis especially recommended in wounds of the 
knee, and was not recommended in wounds of the hip-joint only for the 
rejison that the operation of disarticulation at the hip was as dangerous iis 
was letting the case alone. To von Bergmann is due the inauguration of the 
practice of conservative treatment in gunshot wounds of the joints in 
the surgery of war. Von Bergmann noted that 95 per cent, of all cases of 
knee-joint injury treated by the old methods of amputation or digital 
exploration died. In the Russo-Turkish War, therefore (thinking, 
doubtless, that no worse result could be obtained by other methods), 
he concluded to try non-interference and the use of immobilization and 
occlusive dressings. His results were startlingly good, for in fifteen serious 
cases of gunshot wound of the knee in which there was implication of the 
joint with extensive comminution of the bone, he lost but one case, this 
re(iuiring amputation, the others recovering with movable joints. 

We now see that the change in military surgery from radical operation 
to conservatism, with the saving of life and limb in wounds of the joints, 
has been made possible by several factors. The first of these is the recog- 
nition of the fact that many wounds by bullets are uninfected, and that 
therefore non-interference and occlusive dressings are all the treatment 
required. Of less importance, and having a bearing upon the future 
use of the limb, is the fact that the fractures of the ends of the large, long 
bones by bullets are not much comminuted, and that displacement of the 
bone fragments is generally slight. As before stated, the resistance offered to 
a bullet by the cancellous structure of the ends of the large bones is so slight 
that the missile expends but little of its energy, and as a result the bone 
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lesion is usually a grooved or clean-cut tunnel. Even when this groove 
or tunnel communicates with the joint cavity, it usually fills quickly with 
exudate, and, when repair has occurred, often gives rise to no ill after- 
effect. In any case, when the wound is uninfected, ankylosis of the joint 
is the most serious result that can follow. This can usually be rectified 
by breaking up the adhesions under anesthesia or by operation if considered 
necessary. However, the limb may be sufficient for most purposes in 
its ankylosed condition. Ankylosis, when it occurs in these cases, is 
usually due to displacement of bone fragments or to fibrous union. This 
result is more likely to follow gunshot injuries of the smaller joints, for 
the bones of these articulations are so small and brittle and so closely 
articulated that slight irregularities of the joint surfaces or displacement 
of the bones is apt to interfere with normal motion. 

Infection of the joint cavity, unless promptly and immediately con- 
trolled, is an even more general cause of ankylosis, and any manifestly 
infected joint wound should receive the most careful aseptic and antiseptic 
treatment. The joint sliould be opened, the joint cavity thoroughly 
washed out, and drainage instituted. Such cases may recover with 
movable joint, but ankylosis is generally the best that can l^e hoped for. 
Should the infection progress, amputation may have to be resorted to. 

The success which has followed the adoption of conservative treatment 
of joint wounds in war is shown by Haga’s statistics of the Japan-China 
War and by those of the Spanish-American War as compared with the fig- 
ures for the American Civil War and the Franco-Prussian War. The 
general experience of surgeons in the Anglo-Iloer War and the Russo- 
Japanese War has been similar, although the exact statistics of these 
are not yet available. 


PERCENTAGE MORTALITY FROM WOUNDS OF THE JOINTS IN FOUR 

WARS. 


Joint. 


Hip 

Knee . . . 
Ankle . . . 
Shoulder 
Elbow . . 
Wrist ... 


American 

Fkanco- 

Civil War. 

PltURRIAN 

84.7 

71.8 

5 : 5.7 

48.9 

26.9 

24.0 

31.1 

35.5 

9.4 

21.2 

12.9 

12.6 


Jatan- 

Spanish- 

China 

American 

(Haoa). 

CRkgularh). 

100.0 

0.0 

25.0 

5.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


In the American Civil War gunshot wounds of the hip-joint were 
nearly as fatal iis injuries to the skull, brain, spinal cord, and abdomen. 
Wounds of the knee-joint followed with a mortality of 53.7 per cent., 
while of the eighteen cases reported in the regular troops in Cuba there 
was but one death, and that followed amputation. In military surgery 
the conditions relating to wounds of the larger joints are very like thase 
present in penetrating wounds of the abdomen. In all these cases there is 
a possibility that the wound is aseptic and that it may be made septic by 
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operation if the operation be attempted at some place in the field where 
aseptic precautions cannot be properly carried out. With proper aseptic 
technic the surgeon, when necessary, may open a joint as fearlessly as he 
would the abdomen, but under the usual conditions of military surgery 
and in view of the high mortality from operation and the good results 
of conservatism, the military surgeon is not warranted in opening joints 
unless he can take proper aseptic precautions or the life of the patient 
is in imminent danger. Where the joint is manifestly infected no harm 
can be done by operation, even though jisepsis be not perfect, for the 
use of antiseptics and drainage is indicated. The need for such treatment 
ordinarily arises in the case of wounds from shells or deformed missiles. 
In these cases the operation which will best serve will have to be de- 
termined for each case, and, if the choice lies between excision and ampu- 
tation, due consideration must be given to the fact that amputation is not 
equally available in all joints. In general it may be stated that where 
bone and tissue destruction is not too great, the experience of military 
surgery has shown that excision is preferable to amputation in all ciises 
except in the knee and ankle. With Jiseptic and antisej)tic technic it is 
quite probable that more excellent results may be obtained in these joints 
in the future than has been in the piist, and under these conditions ex- 
cision may be practised in any joint with greater hope of success than 
was possible with the old surgery. 

Formal excision as an early, systematic, operative procedure in gun- 
shot wounds of the joint will be rarely indicated in the future. When 
the articular surfa(;es are so extensively comminuted that excision may 
be thought of, the joint will also generally be infected. In cases in which 
the infection can be controlled, the removal of all loose fragments, followed 
by antiseptic treatment and complete drainage, will be the operation 
indicated. In a certain nurnter of cases, however, a formal excision may 
be preferred rather than the more radical operation of amputation. 

Ampataiion will be indicated when the amount of destruction of the 
soft parts about the joint is great or the blood-supply to the limb below is 
cut off. More rarely, though occasionally, excessive comminution of the 
bones, especially in connection with advanced infection, will indicate the 
removal of the limb. Where the large vessels and nerves of a limb are 
severed, even though the limb be saved, it will usually be atrophied and 
paralyzed. Conservatism in such cases, especially if accompanied with 
distinct danger to the patient’s life, is hardly desirable; but the surgeon 
is warranted in proceeding more conservatively with the upper than with 
the lower extremity. 

While conservative methods are to be generally used in military surgery, 
it should be pointed out that such conservative treatment of joint wounds 
does not always mean non-interference. Non-interference is indicated 
only in those cases which by their progress show that the joint is uninfected, 
or when, in spite of manifest destruction of the joint, the surgeon cannot 
operate because of lack of aseptic control. Conservative treatment 
means treatment directed toward saving the limb and the function of 
the joint. It may therefore include aseptic operative opening of the 
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joint, the removal of loose bone, lodged missiles and foreign material, 
and, when necessary, antiseptic cleansing and drainage. 

Lodged Bullets in Joints. — ^The fact that a bullet has opened the cavity 
of a joint has no bearing on the condition or treatment of the case unless 
infection is present or the bullet is lodged within the joint cavity itself. 
If there is no infection and the bullet is lodged in the ends of the bone and 
does not protrude into the joint, there is no more indication for removal 
of the bullet than if it were in any other part of the body. When 
the bullet lodges in a joint cavity or in the articular surface of a bone, 
it may give rise to pain or limitation of movement. In such cases ex- 
traction of the missile is required. The removal of a bullet from one of 
the large joint cavities is not always easy. Before attempting the oper- 
ation the exact location of the missile should be determined by the use 
of the a*-ray so that the operator may know exactly where to look for it. 
To open one of the large joints in which a bullet is lodged and search for it 
before it has been definitely located, most commonly results in failure. 
The bullet will rarely be found free in the joint cavity or protruding from 
the articular surface, and, if it is embedded in the head of a bone, it can 
neither be seen nor touched. Exact localization by .r-rays by Sweet^s 
method (see Vol. V) is therefore of great importance and practical 
necessity antecedent to attempts at removal. 

Infection in Gunshot Wounds. —Infection of gunshot wounds 
may be cither primary or secondary; primary when the infectious mate- 
rial is carried in with the bullet at the time the injury is received, and 
secondary when it is introduced at any later time. 

Infection and non-infection of a gunshot wound are of such great im- 
portance relative to the prognosis and treatment of the injury that the 
factors which determine these conditions should be thoroughly under- 
stood. The size, shape, and velocity of the missile producing the wound, 
and certain conditions incident to the individual wounded, such as the 
degree of cleanliness of the skin and the condition of the overlying clothing, 
are the main factors which determine infection or non-infection in these 
cases. 

Factors Pertaining to the Missile which Influence Infection. — 

The bullet itself can convey infection directly into the wound, provided 
it has been infected before firing or passes through infectious material 
before entering the body. It was thought that a missile infected before 
firing would be sterilized by the heat generated in the weapon by ex- 
plosion of the powder, but this has been proved not to be the case. In 
their original packages the majority of cartridges are free from septic 
germs. This condition of the cartridges is due to the flisinfection and 
cleanliness observed in the process of manufacture. The cartridges, 
however, are not commonly sterile when placed in the piece, for, as they 
are usually carried in the cartridge-belt and handled by the soldier, they 
become contaminated with pyogenic micro-organisms, the bacillus of 
tetanus or other pathogenic germs. The heat and friction generated by 
the discharge of the missile from the piece will partially, but may not 
entirely, destroy the micro-organisms by which the bullet is contaminated. 
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Fortunately in most cases the bullet is so little contaminated before it is 
fired that the act of firing sufficiently sterilizes it, so that, though it may 
carry some few micro-organisms into the tissues, the natural resistance 
of the body is sufficient to destroy them before they produce pathologic 
changes. But when the bullet is so contaminated that the act of firing 
does not sufficiently sterilize it, or when after firing it becomes contam- 
inated by contact with dirty objects before it strikes the body, it may 
cause infection. Ricochet impact against some soiled body may con- 
taminate the bullet, or by changing the shape and increasing the size of 
the missile may enable it to carry more infection into the wound when it 
passes through soiled clothing or skin. 

The size of the missile is of importance, the general rule being that 
the larger the missile, the more apt it is to infect the wound. A missile 
presenting a large front is more apt to carry foreign material into a 
wound than one with a small front area; and with large missiles, the 
entrance and exit wounds being large, the liability to secondary infection 
from entrance of foreign material through the larger wounds is increased. 
In fact, the size of a gunshot wound bears a direct ratio to its liability 
l)oth to primary and to secondary infection. 

The shape of the missile proclucing the injury also hjis a definite bear- 
ing upon infection. The smooth, oval head of the modern rifle bullet 
allows it to penetrate objects ejisily, and this, with its high velocity, 
enables it to enter the body so quickly that it is little likely to push dele- 
terious material into the wouncl. When a biillet is deformed, it presents 
a broad irregular face which is more apt to carry foreign material into the 
wound; and, if the missile has sufficient velocity to perforate the part, 
it will produce a large jagged wound of exit into which secondary in- 
fection is very liable to find its way. 

The irregular shape and generally large size of shell fragments are the 
main causes of primary infection in wounds by these missiles. It is tnie 
that very small fragments of shell may be driven into the body and produce 
no infection, but with large fragments this rarely occurs, for, if they pass 
through the clothing, they almost always carry pieces of it into the tissues; 
and, if the skin of the soldier be soiled, the entering missile is nearly sure 
to carry material from it into the wound. Shrapnel bullets are probably 
somewhat more likely to carry infection into a wound than are rifle bullets, 
for the reason that they are somewhat larger and their surface is not so 
smooth. But, as before noted, quite a proportion of the wounds by these 
missiles are uninfected. 

High velocity of a missile appears to favor non-infection of the wound, 
particularly if the missile pass completely through the part. An unde- 
formed missile with high velocity appears to pass through the clothing and 
skin so quickly that it does not carry much deleterious material into the 
wound, or, if it does, it carries much of the adherent material out with it. 
With low velocity, inpush of material is much more apt to occur, particu- 
larly if the bullet has been . deformed. 

Factors Pertaining to the Individual Wounded which Influence 
Infection. — ^The condition of the skin has much bearing relative to in- 
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fection, both primary and secondary. Where the skin is clean, or fairly 
so, the wound is much less apt to he infected than when the skin is soiled. 
Hence wounds received in summer, or when men have had opportunity 
to bathe frequently, are less likely to be infected than are wounds received 
in winter campaigns, when soldiers have little opportunity to keep them- 
selves clean. Wounds of the hairy scalp and wounds of the hands and 
feet are much more likely to be infected than are w^ounds of most other 
parts of the body, these parts being particularly likely to be soiled and 
difficult to keep clean. 

The character and condition of the clothing is important, not only in 
itself but in connection with the underlying skin. Experiments have 
definitely determined that minute particles of clothing are driven into the 
tissues in every case of gunshot injury, even those produced by the jacketed 
rifle bullet. In wounds from these small missiles the particles of clothing 
carried into the wound are almost always microscopic in size; but with 
irregularity in the missile or increase in its size, correspondingly larger 
pieces of clothing are apt to lie driven into the wound. If the clothing 
be of cotton, undeformed bullets ordinarily make slit-like holes through it 
and carry a minimum amount of the material into the wound. In woolen 
clothing the holes are more punched-out and a greater amount of the cloth 
is apt to be indriven. The thicker the clothing, the more likely is it that a 
greater amount will be carried into the wound. 1 1 follows that a reasonably 
clean skin, covered by comparatively thin and clean cotton clothing, does 
not favor infection, while a dirty skin and thick, soiled, woolen clothing 
distinctly favors this condition. Hoff has particularly noted this in his 
publication relative to the wounded in the Russian army in the late war 
with Japan. He states that in summer, when the men wore comparatively 
light clothing and were able to bathe frequently, a large majority of the 
bullet wounds were uninfected; but in winter, when the men wore heavy 
woolen clothing or sheepskin coats and were not able to bathe, the body 
and clothing became very dirty, and nearly all wounds, even those by the 
small rifle bullets, were infected. 

Secondary infection is particularly favored by exposure of the wound 
or injudicious handling. Unless the wound be very small and quickly 
closed by the drying blood, infected material is apt to lye carried into it 
either from the air or from friction by the overlying clothing. Injudicious 
handling of wounds has been a most important agent in causing their 
secondary infection in the past, and the immediate protection of gunshot 
wounds by the application of the first-aid dressing is of the greatest value 
in preventing this occurrence. 

In determining the question of probable infection or non-infection 
of a wound, a surgeon should take into account all the foregoing conditions. 
If the wound wfis immediately protected by a properly applied first-aid 
dressing, there is little probability that it has lyeen secondarily infected. If 
this be removed carefully, the appearance of the wound, together with the 
condition of the surrounding skin and the character of the clothing, will be 
of importance in enabling him to reach a tentative conclusion. It is true 
that in many cases it will be impossible to determine definitely whether a 
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wound has been infected or not, for a perfectly innocent appearing wound 
may be infected, while a much larger and more ragged one may be unin- 
fected. In any case conservatism should be practised at the first lines 
of assistance and no doubtful case should l)e meddled with until it has 
reached a place where it can be explored under aseptic conditions unless an 
immediate exploration is required in order to save the life or limb of the 
wounded person. 

The Micro-organisms which Produce Infection. — ^The micro-organ- 
isms which produce infection in gunshot wounds are most commonly 
the staphylococci, less frequently the streptococci, bacillus pyocyancus, 
and the tetanus bacilli or some other pathogenic or saprophytic micro- 
organisms. Staphylococcus infection is most common, for the reason 
that it is constantly found on the skin or clothing. When this germ 
produces infection, localized inflammation and abscess formation are the 
rule; but, if treatment of the case l)e delayed, the infection will gain such 
hold that severe inflammatory extension leading to loss of life or limb may 
result. Before the days of antiseptic surgery, when wounds were treated 
by digital exploration and wet dressings, such extension of inflammator>" 
action was very common, and wjxs the frecjiient cause of metastatic 
abscesses, pyemia, and other serious or fatal conditions. 

With streptococcus infection, diffuse inflammation with involvement 
of the lymphatics, systemic toxemia, and other conditions grouped under 
the general term septicemia are likeh^ to occur. 

In many cases the infection will lye a mixed one, staphylococci and 
streptococci both being carried into the wound, and in such cases the 
pathologic effects of both germs will present themselves. The bacillus 
coli communis, either alone or with the staphylococcus or streptococcus, 
is generally prominent in pathologic action in all wounds involving the 
intestinal tract. The tetanus bacillus, while a less frequent cause of in- 
fection than are the micro-organisms above named, is usually present in 
a certain number of cases. In the 246,717 wounded reported in the 
American Civil War, 505 cases of tetanus occurred. In the Spanish- 
American War but one case of tetanus was reported. Stevenson, in his 
Report on the Surgical Ciises Noted in the South African War,” states 
that but three cases of tetanus occurred in the South African campaign. 

Although infection by the tetanus bacillus is comparatively infrequent 
in ordinary campaigns, under certain conditions the disease is very prev- 
alent. Von Oettingen states that, while tetanus was comparatively 
infrequent in summer, after the battle of Mukden in winter approxi- 
mately one per cent, of all the wounded died of tetanus. He ascribes the 
great frequency of tetanus after the battle of Mukden to the transpor- 
tation of the uncared-for wounded in large numbers in unclean cattle-cars. 
He (Iocs not mention other conditions which were probably also partly 
responsible, viz., the extremely unclean condition of the soldiers, their 
thick clothing and sheepskin coats. Von Oettingen further states that 
most of the cases ended fatally and that the antitoxin used was without 
effect. The possibility of the occurrence of tetanus should always be re- 
membered, for gunshot wounds seem to particularly favor this condition. 
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The tetanus bacillus is anaerobic, the ordinary gunshot wound is of a 
deeply punctured character, the bullet may carry the bacilli deeply into 
the tissues from which air is excluded, and thus all conditions are 
present which favor the growth and development of this particular 
micro-organism. 

In considering infection in gunshot wounds the surgeon should give 
great weight to the meiisures by which secondary infection may be pre- 
vented. Under the conditions in which wounds are received in war 
the surgeon can do little, if anything, to prevent the primary infection 
of the wound, and his practice must therefore be particularly directed 
toward preventing se(;ondary infection when primary infection has not 
occurred. It is true that on shipboard before an engagement he may be 
able to see that the men have recently bathed and have put on clean 
underclothing, and in field campaigns he should urge cleanliness as much 
as is consistent with the conditions of the campaign, thus reducing the 
possibility of primary infection. However, owing to the conditions 
which obtain in war, the treatment of the cjise after the wound has been 
received is usually the only line along which the surgeon can work. Con- 
stant vigilance should be exercised to prevent a non-infected wound from 
becoming infected, and to prevent increased infection in a wound which 
has been only slightly contaminated. The value of instruction of men in 
the proper use of the first-aid packets, so that they can apply them without 
contaminating the wound, is therefore manifest. 

Lodged Missiles. —Previous to experience in war it was the general 
opinion that lodgment of the modern small-caliber rifle bullet would be 
comparatively rare. Experience has demonstrated that quite a large 
number of bullets remain in the tissues. This fact would seem to be 
opposed to the general statement that the modern rifle bullet luis great 
penetrating power, for increased penetration would seem to include in-' 
creased liability to pass completely through a part. The fact is that the 
modern rifle bullet is little likely to lodge in a part unless its velocity 
l)e greatly decreased, but with greatly decreased velocity the missile is so 
light that it is readily arrested. The bullet, from its high velocity and re- 
sistant envelope, frequently ricochets and has sufficient velocity remaining 
after the ricochet to enable it to inflict a wound, but not to perforate the 
part. Also, if the missile is deformed by ricochet or turnecl entl for end 
or strikes the body side-on, it is much more likely to be arrested. It has 
Ixjen noted that the great majority of lodged missiles are either deformed 
or lodged butt-end first in the tissues, while the lodgment of absolutely 
undeformed rifle bullets is comparatively rare. It is noted also that, 
even though arrested in the tissues, the modern rifle bullet is rarely de- 
flected by them, but goes in a straight line from the jilace of entrance to the 
place of lodgment; in this way differing from the larger, slow-moving 
lead bullets of the old type, which were frequently deflected in their 
course by resistant tissues. 

Infection in cases of lodged bullets is comparatively rare when the 
bullet is undeformed or but slightly deformed and has passed through 
fairly clean skin and clothing. When the bullet is much deformed, in- 
voL. IV — 63 
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fection is much more liable to occur, and, as before noted, lodged frag- 
ments of shell are very apt to produce this condition. 

Treatment of^ Lodged Missiles , — When a missile is uninfected it gener- 
ally becomes encysted in the tissues and causes no trouble unless it presses 
upon a nerve or interferes with the motion of a joint. In some cases knowl- 
edge of the presence of a bullet within the lx)dy gives rise to mental dis- 
quietude even though the missile is doing no harm. In case of lodgment the 
questions for a surgeon to determine are whether or not to remove the 
foreign body, and, if it is to be removed, when the operation should be done. 
It may he said that a lodged missile should always be removed when it is 
producing distressing or dangerous symptoms, if the removal is possible 
and if the operation does not endanger life or necessitate operative trauma 
which will produce more ill effect than will arise from allowing the missile 
to remain. If the missile is producing pain or discomfort, it should be re- 
moved, provided it can be removed with safety to the patient; but it 
would l^e impracticable to remove it or attempt to remove it if the oper- 
ation entails more danger than would the continued presence of the 
foreign body or the possibility of future trouble or discomfort to the patient. 

As to when a lodged missile should be removed, the answer is that it 
should never be removed except when aseptic technic is available, \mless 
the danger arising from its presence is greater than that likely to follow 
an operation under septic conditions. In a great majority of cases there 
is no pressing, immediate necessity for the removal of a lodged missile. 
Most cases can safely wait until removal can be done under aseptic pre- 
cautions. Probably no single procedure in the p^ist did so mu(;h to increase 
the mortality in gunshot wounds as the immediate search for and removal 
of bullets. It was the common practice to immediately explore a wound, 
with either the fingers or a probe, the surgeon being entirely unaware of the 
harm he was doing. Probing a bullet wound to determine the location 
of a bullet should be done only in extremely exceptional cases, and then 
under conditions of rigid asepsis. The very act of exploring a bullet 
wound may, by the additional trauma inflicted, reduce the natural re- 
sistance of the tissues to such an extent that inflammation will occur in a 
wound which would otherwise go on to uninterrupted healing. As before 
noted, small particles of clothing and foreign material arc carried into 
every bullet wound. The amount of contamination may not be sufficient 
to produce infection unless there is secondary trauma through injudicious 
handling or probing. This supports the statement before made that 
immediate operation for lodged missiles should not be done, and especially 
that the wound should not be explored under septic conditions, unless the 
immediate danger from the presence of the bullet is greater than the 
possible consequences which may arise from interference. When it is 
necessary to use a probe or to explore a wound, the strictest aseptic pre- 
cautions should be observed. In many cases it is impossible to locate a 
missile by use of a probe or exploration of the wound. The bullet may be 
lodged too deeply or the contractility of the tissues and change of position 
of the patient may cause such shifting of the muscles and fascial structures 
as completely to obstruct the path of the projectile. Every surgeon has 
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experienced this difficulty, and the further one that it is not always 
possible to determine if the missile is touched by the probe even when 
it has been reached by that instrument. A lead bullet will leave a mark 
on the porcelain tip of a N61aton pn)be, but the jacket of the modem 
rifle bullet leaves no trace, and the sensation of contact with the missile 
as differentiated from that of contact with fibrous tissues or bone is often 
not sufficient to enable the operator to determine that the probe is in ap- 
position with the bullet. The telephonic probe overcomes this difficulty, 
and it may be used in cases where removal of the missile is imperative and 
the x-ray cannot be employed. But it is open to the same objection as the 
ordinary instrument, viz., the difficulty of pjissing it through the bullet 
track, the possibility of injury to the tissues, and the likelihood of induc- 
ing infection. The x-ray should be used exclusively for the location of 
lodged missiles whenever it can be had. Its great value lies in the fact 
that it makes possible the localization of a missile without any trauma 
to the patient and its removal through the safest anatomic course, for, 
having located it, the surgeon is not required to go through the original 
wound, but (;an make his incision in the place best available for reaching it. 
Ordinarily, simple direct observation by the x-rays will determine the 
position of the missile with sufficient accuracy, but when the missile is 
deeply lodged, some form of localizing apparatus or, in those parts of the 
body where it is possible so to do, observations made at right angles will 
enable the surgeon to determine the exact position of the missile. 

In shell-wounds, especially when these wounds are known to be infected, 
it is usually best to explore directly through the wound, the conditions 
being quite other than those which ordinarily obtain with lodged bullets. 

Many different kinds of bullet forceps have been designed, most of them 
to the end that they may be introduced into the bullet track itself, and 
these instruments, of which the one designed by Senn is as good as any, 
may be used to advantage when the bullet has to be removed through the 
original wound. But where the buffet is removed, as it ordinarily should 
be, through a special opening, no such special instrument ij^ usually re- 
quired, except possibly in removing buffets from the brain. The buffet is 
best found by introducing the finger through an incision sufficiently large 
for the purpose, and then it can be readily removed with any toothed 
forceps. If the wound is uninfected, it may he closed without drainage; 
but if infected, in addition to the removal of the buffet the wound itself 
should be thoroughly cleaned out and an efficient drain introduced. 

The Early Treatment of Gunshot Wounds.— The conditions 
accompanying gunshot injury which usually require immediate attention 
are hemorrhage, shock, pain, and the local conditions which obtain at the 
seat of injury. 

Hemorrhage, when it occurs in amount sufficient to require special 
treatment, is evidenced by profuse bleeding from the external wound or 
by the constitutional symptoms of loss of blood. In wounds by buffets 
bleeding from the external wound is comparatively rare; the hemorrhage 
is usually internal and is evidenced only by the constitutional symptoms. 
When the loss of blood is rapid, the symptoms are pronounced and alarm- 
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injj;. The face becomes deaclly pale, the extremities cold, the pupils 
dilated, the pulse small and rapid, the respirations rapid and shallow and 
interrupted by yawns and deep sighs. If the hemorrhage be slower, the 
same symptoms ap[)ear, but they come on more gradually and are less 
pronounced. The patient suffers from distressing thirst and vomiting, 
is restless, complains of roaring noise in the ears, and air hunger is evidenced 
by the deep yawns and sighs. The treatment must necessarily depend 
upon the vessel wounded and the conditions under which mejisures for 
relief can be carried out. If the vessel be of an extremity or located sui)cr- 
ficially, the application of a tourniquet or direct pressure may check the 
bleeding until the surgeon can resort to the necessary operative inter- 
ference. When the hemorrhage is of the body cavities, the ciisc is much 
more diflicult of treatment, esf)ec.iall3" on the field of battle. The most 
that can be done there is to give the patient complete rest if possible, 
trusting that the natural contractility of the vessels and the coagulation 
of the blood will stop the bleeding. When the hemorrhage is complicated 
by shock, the difficulty of treatment is increased, for, unless the vessel 
is secured, the methods employed to overcome the sliock may cause an 
increase in the outflow of blood or its resumption if it has ceased. If the 
danger from the hemorrhage is imminent, operation must be done to secure 
it even before recovery from shock occurs, and, the vessel being secured, 
efforts may be mjide to sup|)()rt and revive the patient by the use of 
cardiac and cerebral stimulants and an intravenous or hyj)odermic use 
of normal salt solution. 

Shock is seldom pronounced in wounds from I)ullets unless the bullet 
has struck one of the body cavities or a vital organ, but is commonly 
present when any part of the body has been struck or a limb carried away 
by a heavy fragment of shell. When shock is pronoun(;(Hl, tlic surface 
of the body becomes cold, the pulse weak and fluttering, the respiration 
feeble and shallow, pallor and faintness come on, and vomiting is not 
uncommon. Afcntal hebetude is more common in shock, while restless- 
ness and anxiety arc generally iikji’c pronounced in hemorrhage. If 
the shock disappears, all the conditions above noted, and which indicate 
prostration, give place to a more or less normal condition of the body, but, 
if the shock bo complicated by hemorrhage, the symptoms continue until 
the hemorrhage is checked. The effect of shock on hemorrhage is generally 
favorable, for the lessened impulse of the heart’s action and the prone 
position of the person wounded favor the cessation of the bleeding. With 
recovery from shock hemorrhage may return in (quantity, and, bearing 
this in mind, the surgeon shouUl adopt means for controlling the hemor- 
rhage at the same time that he carries on those for relief of the shock. 

In severe shock measures for immediate relief should be undertaken, 
for severe shock may rapidly pass into fatal collapse. The patient should 
be kept in a dorsal recumbent position and treated by application of heat, 
inhalations of amyl nitrite, hypodermic injections of strychnin, and the 
internal administration of alcoholics or of camphor and ammonia. In 
cases of both shock and hemorrhage the patient should not be transported 
until there are signs of safe reaction from shock or until the hemorrhage 
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has been controlled, and no operation of importance should be undertaken 
during shock, unless it be to stop bleeding. 

Pain, following the infliction of gunshot wounds, may be temporary 
or persistent. Temporary pain is generally due to the impact of the 
missile, and disappears more or less rapidly. Permanent pain is due to 
the involvement of a nerve or to movement of the wounded part. The pain 
in wounds from bullets varies greatly. If the bullet make a flesh wound 
only, the pain is usually not severe, nor is it usually lasting unless a nerve 
be involved or pressed u])on. If a bone Ixi struck, the pain is much more 
severe, usually being compared to that from a blow by a heavy iron bar, 
while the pain from a flesh wound is usually spoken of as being more like 
a cut from a whip. Persistent pain is to be combated by immobilization 
of the part, suitable i)rotection of the wound, and removal of fragments 
of bone or a bullet, if such be pressing upon a nerve. Persistent pain 
in a wound is sufficient cause for a thorough exploration of the wound 
under asepsis. 

Local Conditions which Obtain at the Seat of Injury. — ^Thesc 
have especially to be considered, either after hemorrhage and shock have 
beem attended to or in connection with them. On the battlefield the at- 
tention of the surgeon has to be more pjirticularly directed to the visible 
wound tlian to the (U;eper tissue traunnis which have occurred. Wdknian 
has said: ^‘The fate of the wounded rests in the hands of the one who 
applies the first dressing.’^ This statement has been empliasized by 
many later writei's. The basic fact upon whi(*h this statement is founih'd 
cannot be too tlioroughly impressed upon the surgeon who Inis to treat, 
gunshot injuries, for the fundamental idea is that no additional injury 
should be done, eitluT mcichanically or by causing or allowing infection to 
be introduced. With this basic idea in mind, the statement can be taken 
with its prop('r limitations, for it is evident that, any additional trauma 
and infection aside, the fate of the wouikUhI must rest to a certain extcMit 
in the hands of the surgeons wlio have to meet the many conditions whicli 
rna}' arise later. The prevention of secondary infection and unnecessary 
additional injury to the tissues is of the greatest importance in the treatment 
of gunshot wounds. 

In non-iiifected wounds by small missiles a blood-clot quickly forms 
in the small skin-wound. This soon dries, producing a dried l)lood-clot, 
which is nature’s occlusive dressing. Under this scab, which opposes 
the entrance of foreign material and micro-organisms, the procc^sses of 
repair go on with a minimum amount of interference. This natural 
protection of a wound should never be destroyed by the surgeon except 
when conditions relative to the deeper trauma demand it. Dryness of the 
wound and removal of all secretion favors the formation of a scab and 
lessens the liability of bacterial invasion. This condition of a wound is 
favored by aseptic absorbent dressings, and it is this action and its pro- 
tective one which give the first-aid packet its particular usefulness. 

In treating a wound which underlies the clothing the clothing should be 
at once cut away, thus exposing the part to the air and allowing the blood 
to dry in the opening of the wound and removing the possibility of the 
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in-push of foreign material through friction by the clothing. If sterile 
water is available, it may be carefully and gently poured over the wound 
and the surrounding skin, but under no conditions should ordinary water 
\je used. It is much better to ex|X)se the wound to the air and apply 
dressings than to attempt any cleansing of the wound except under aseptic 
technic, and if, as is commonly the ciise on the battlefield, such cleansing 
is impossible, a first dressing should be at once applied. This first dressing 
should lx; absorbent and slightly antiseptic. Bichlorid gauze best meets 
these requirements, for of all the antiseptics, bichlorid of mercury is the 
one with which gauze can be most readily impregnated. When suitably 
protected by l)eing wrapped in waxed paper or other occlusive covering, 
the gauze will retain its antiseptic qualities. Outside the gauze a layer 
of cotton should be placed to exclude bacteria and to assist in protecting 
the wound, and over all a bandage should be applied. Occlusive dressings 
of gutta-percha tissue, oiled silk, or other impervious substances should 
never be used. They exclude atmospheric air from the dressings, prevent 

evaporation of the 
wound secretions, 
and maintain heat 
and moisture under 
the dressing, thus 
producing the con- 
ditions most favor- 
able to the growth 
of micro-organisms. 
The dressing should 
always be dry, and, 
if it become satur- 
ated with secre- 
tions, should be 
changed, for dry- 
ness of the dressing favors the desiccation of the blood and inhibits the 
growth of bacteria. 

The First-aid Packet. — In military practice in the field the first-aid 
packet is almost always used for the primary dressing of wounds. This 
dressing for bullet wounds is now supplied to the soldiers of all civilized 
nations, being made into packets of a size convenient to be carried by each 
soldier. The first-aid packet now furnished in the American army is put 
up in a light metal case whi(;h prevents its contamination or injury from 
moisture and retains it in good condition for application. The first-aid 
packet issued to other armies is in most cases inclosed in a covering of 
nibber cloth. 

In large wounds dryness, protection, and drainage are necessary. 
The absorbent dressing should be large enough to cover the surface of the 
wound, and, if the wound be deep and lacerated, gauze should l)e loosely 
packed into it to insure drainage and drjmess until proper methods of 
treatment can be instituted. Large wounds dressed in this way can be 
left undisturbed for several days provided the dressing is sufficiently large 
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to absorb the blood and protect the wound from outside contamination. 
The fact that large wounds, even though infected, after being packed 
with gauze can be left undisturbed for a considerable period of time 
without danger to the person wounded is of much importance. In military 
surgery operative procedures at the front can rarely be carried out, and 
it is fortunate that with absorbent dressings properly placed further 
treatment of the wounded can be delayed until they arrive at a field 
hospital where there are suitable facilities for aseptic and antiseptic 
work. 

Fixation of the injured part is indicated in all except the very minor 
gunshot injuries. Rest of the wounded part, whether the trauma be of 
a soft part or a bone, is conducive to healing. In flesh wounds immobili- 
zation by slings, body bandages, or, if necessary, by splints will be required. 
In wounds of the chest and abdomen firm compression by bandages to 
limit the movement of their walls and to favor the cessation of internal 
hemorrhage is indicated. Immobilization of a wounded part is a distinct 
aid in preventing the recurrence of hemorrhage. Fixation of a part not 
only lessens the liability to a recurrence of hemorrhage, but, as it prevents 
the shifting of the dressing, it favors the formation of a dry clot of blood 
over the wound, and by preventing motion of the tissues enables repair 
to begin sooner and to continue with the minimum of interruption. 


WOUNDS OF THE BODY REGIONS. 

Because of the difference in area and position of the different regions 
of the body, the proportionate number of wounds of the various regions 
varies considerably. With hand >vcapons most of the wounds are of the 
head, upper extremities, and chest. Gunshot wounds are more regularly 
distributed, but this distribution is not in exact proportion to the target 
aresis of the different regions; the head and the upper and lower extrem- 
ities receiving somewhat more than their proportion of wounds, while the 
chest and abdomen receive less. Wounds of the different regions of the 
body differ greatly in gravity and in after-effect, owing to the differences 
in structure and to the presence of important organs in certain regions. 
The pathologic results, prognosis, and treatment of wounds are therefore 
materially affected by the importance of the organs or tissues injured 
and by the liability of certain tissues, particularly those lining the body 
cavities, to dangerous inflammatory reaction. In general terms it may 
be said that the mortality which follows wounds, especially by gunshot, 
is nearly in inverse ratio to the frequency with which they occur in the 
different regions. Thus, while the relative frequency of gunshot wounds 
of the spine is low, the mortality is exceedingly high, and, while wounds 
of the upper and lower extremities are common, the mortality is low. 
Modern methods of treatment and the adoption of the modem, jacketed, 
small-caliber bullet have materially affected the regional mortality of 
wounds in war. These two factors combined have reduced the total 
mortality of wounded who come under treatment, and have, particularly, 
reduced the mortality in wounds of the extremities and chest. In spinal 
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fractures and in fractures of the skull and penetrating wounds of the 
abdomen the reduction of mortality has not been so great. 
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Wounds of the Cranial Region.— Flesh wounds of the head 
are of minor importance. Of the forty flesh wounds reported in the 
Spanish-American War, none were fatal. 

Fractures of the Skull. — In fractures of the skull by hand weapons 
or gunshot the mortality is high. This mortality was not greatly re- 
duced in the few cases (thirty-one) reported among the regular trooj^s in 
Cuba during the Spanish-American War, as eighteen of these cases died; 
but in the one hundred and fifty-one cases reported from the Hoer War, 
only forty-four died, or 33. 1 jx^r cent. This shows a decided improvement 
over the statistics of former wars. In the American Civil War 61.2 i)er 
cent, of all fractures of the skull terminated fatally, and in the I'ranco- 
Pnissian War 51.3 i)er cent., so that the British mortality of but 33.1 jx?r 
cent, shows a decided improvement, undoubtedly largely due to improved 
methods of treatment. 

Gunshot fractures of the cranium arc quite different from ordinary 
fractures of the skull produced by other agency. In ordinary fracture 
by direct violence the solution of continuity in the skull is the result 
of force applied to the skull with crushing effect over a large area and pro- 
ducing a comparatively slow indriving of the lx)nc. In fractures of the 
skull by bullets the solution of continuity is produced by great energy 
concentrated upon a small area of the skull. At ordinary ranges practi- 
cally the entire energy of the missile is expended at the j)oint of impact, 
producing a localized solution of continuity in the bone but little larger 
than the area of the bullet and usually with short ratliating fissures only. 
At very short range much greater damage is done, due to the molecular 
vibrations set up in the lx)ne and the hydraulic effect produced by the 
sudden plunging of the missile into the fluid-saturated brain. The actual 
experiences of war show, however, that this hydraulic or explosive effect 
is not nearly so pronounced in living as in dead tissues, and the actual 
results in war do not therefore exactly agree with the experimental results 
obtained by firing into cadavers. Even at ranges as short as 100 yards 
fracture in the living subject is often confined to the entrance and exit 

* Flesh wounds only, hence not to be compared with the others. 
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wounds with but short fissures, and the brain may be disintegrated only 
through the extent of the bullet track. At medium and long ranges the 
entrance wound is quite cleanly cut, but the exit wound is somewhat 
more irregular. 

Fractures of the outer tal)le without implication of the inner were 
not infrequent in the Boer War. But fracture of the inner table alone 
was very excei)tional. The great majority of gunshot fractures of the 
skull are accompanied by symptoms of injury to the brain, these symptoms 
necessarily differing acc^ording to the part of the brain struck and the ex- 
tent or character of the damage done. 

Fractures of the skull by shell fragments or slow-moving leaden mis- 
siles, such as shrapnel bullets, may be of the simple fissure kinds, or de- 
pressed fractures without 
actual penetration of the skull 
by the missile, or extensive 
comminution of the bone ac- 
companied by large apertures 
in the skull. 

Fractures of tlie skull l)y 
rifle bullets are generally of 
three kinds: (1) gutter frac- 
tures; (2) penetrating frac- 
tures; (3) complete perfora- 
tions. 

The fractures of the skull 
due to shell fragments where 
the skull is either fissured, the 
bones depressed, or the calvar- 
ium extensively shattered, are 
somewhat similar to ordinary 
fractures by direct violence. 

In these cases the symptoms 
are usually those of concus- 
sion and compression, the in- 
jury to the brain being due 
only to the depressed or indriven bone fragments. In fractures of the 
skull by bullet, when the bullet penetrates, there is, in adflition to the 
injury and indriven bone fragments, the direct injury produced by the 
missile itself. 

Oidter Fractures , — In a typical gutter fracture there are two apertures 
in the scalp, with a gutter plowed through the outer and inner tables of the 
skull. The inner table, which forms to greater or less extent the floor 
of the gutter, is usually extensively comminuted, with inward, downward, 
or outward displacement of the fnigments. The length of the gutter 
usually depends upon the degree of curvature of the surface of the skull 
at the place struck. In the more superficial gutter fractures there may 
be but one opening in the scalp, the scalp wound and outer table of the skull 
forming the gutter and the inner table forming its floor. Even in these 



Fio. 505. — Gutter Fracture of Skull. 
Patient died five months after receipt of injury (Steven- 
son: Report, South African War). 
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(’iiises the inner table is ordinarily shattered to a considerable extent and 
particles of bone are driven downwanl into the brain. 

The mortality from gutter fractures in the Boer War was 21.6 per 
cent. 

Pmetrating Gunshot Fnwturcs of Ike Skull . — In these cases the missile, 
whether rifle i)ullet, shrapiu^l, or fragment of shell, penetrates the cranial 
cavity without jiassing through. The missile may lodge in the brain, 
in the entrance wound, or may glance off. The character of the skull 
injury will depend most largely upon the velocity of the missile, and the 
injury to the brain will depend upon this point, together with the extent 
of penetration. If the fracture be by a bullet at moderate velocity, the 
entrance wound will be small and the bullet will pass into the brain, pro- 
ducing a minimum amount of injury in the cranial cavity. If infection 
does not follow, the bullet may become encysted and give rise to little 
after-disturbance. 

Perforating Gunshot Fractures of the Skull . — ^The number of cases 
in which the missile goes completely through the skull has been greatly 
increfused with the use of the small-caliber, jac^keted f)rojcctilc. When 
this missile is at moderate velocity, as before stated, it may pjiss com- 
pletely through the brain and the amount of tissue tlestruction be almost 
entirely confined to the extent of its track. In these cases the immediate? 
and later effects will depend very largely upon the region of the brain 
through which the missile has passed, and the presence or absence of in- 
fection. In the one hundred and thirty-three fractures reported in tlie 
Boer War, 45.8 per cent, were perforating, and of these 39.3 per c(?nt. 
died. It appears in perforating fractures that recov(?ry is decidedly more 
common in wounds of the frontal and upper parietal region, the mortality 
being much higher if tlie wound is in the temporoparietal or the occipital 
region. 

Infection . — In cases of fracture involving the brain, next to the amount 
of brain destruction infection is the most important factor. In former 
wars a large majority of late deaths was due to intracranial infection. 
With modern methods such inflammation may be quite commonly con- 
fined within small compass unless the infection be very deeply seated, 
and this control of inflammatory action luus undoubtedly materially re- 
duced the mortality in wounds of the cranial region. 

Treatment of Fractures of the Skull . — In the treatment of all fractures 
of the skull by war weapons it is to be borne in mind that there is almost 
invariably depression or disi)lacement of fragments of the internal table, 
and that on account of the usually dirty condition of the scalp, most of 
these wounds are at least superficially infected. In fracture by unde- 
formed jacketed bullets the infection may lx? confined entirely to the scalp 
wound and the deeper tissues escape. The fact that the inner table of 
the skull is almost always fractured and the fragments displaced estab- 
lishes the principle that all skull fractures by war weapons should be care- 
fully explored unless there is an entire absence of symptoms of intracranial 
injury or the conditions arc such that the surgeon cannot do the operation 
aseptically. At advanced aid stations the usual treatment will be simply 
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the iippliciition of occlusive dressings, but, when the patient reaches the 
field hospital or other place where fiseptic operation may be done, careful 
exf)loratiori of the fracture should be made. When the fracture is a 
j)enetrating one by a modern bullet, the brain tissue is pulpified, and the 
bone fragments pressing upon or driven into the disorganized and pulpi- 
fied tissue can hardly produce much immediate trouble. The condition 
is (|uitc different when large plates or fragments of l)one are driven down 
into the brain or press upon it. These conditions demand more prompt 
relief. To explore the wound the scalp should be turned aside after in- 
cision through all its layers. The fragments can then be usually elevated 
without the use of a tref)hine, the ayjerture of entrance of tlie missile being 
sufficient to allow exploration or afford a starting-point for the use of 
rongeur forceps. 

Shock is always a prominent symptom in gunshot fractures of the skull, 
and particularly so in cases of ])enetrating and perforating wounds, while 
concussion is rare unless the skull be struck hy a large, slow-moving pro- 
jectile, such jis a fragment of shell. 

Nearly all deaths which follow fractures of the skull l)y war weapons 
and in which the fatal termination is not due directly to the trauma, 
result from intracranial inflammatory processes arising from primary 
or secondary infection of the wound. This inf(M;tive meningitis may be 
either local or general. If it Ije local, the prognosis is fairly favorable; 
if general, it invariably ends fatally. In many cases modern methods of 
cleanliness, drainage, and antisepsis will limit the inflammation to the 
neighborhood of the wound. When symptoms of inflammation appear, 
the wound should be carefully ins[XM;ted under anesthesia, cleaned and 
drained, and necrosed bone, if found, should be removed. 

Hernia cerebri and al)scess of the brain are not uncommon compli- 
cations. Loss of sul)stancc of the dura mater and infection are the prin- 
cif)al causative factors of the former, and deep infection of the latter, 
condition. In the early treatment of skull wounds involving the dura 
the effort of the surgeon should be directed toward saving all of this mem- 
brane possible. When hernia cerebri has actually occurred, careful pro- 
tection, cleanliness, mild antiseptics, cold, and moderate comjiression 
should be used. The use of absolute alcohol for jiainting over the 
surface of the growth luis lieen recommended. When necessary, excision, 
cauterization or ligation, while dangerous, may be required. 

Symptoms of traumatic al)scess of the brain arc usually very slow 
in appearing and often obscure. Headache of varying degree, irritability 
of temper, drowsiness, twitching of certain muscles, Jacksonian seizures, 
subnormal temperature or only a slight rise, and sk)w pulse are com- 
mon. The treatment is usually somewhat etusier than in the case of 
idiopathic abscess, for the track of the wound usually gives a line along 
which exploration may be made. 

Wounds of the Face. — Hccause of the exposed position of the face, 
wounds of this region are comparatively common, and arc often serious, 
in that they may produce marked deformity, loss of vision through in- 
volvement of the eyes, or impairment of the masticating function through 
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destruction of the upper or lower jaw or damage to the maxillary 
articulation. The character of the trauma necessarily depends largely 
upon the weapon or missile by which it is produced. Hand weapons 
ordinarily give deep, incised wounds which may bleed profusely and re- 
quire arterial ligation. Deformed bullets and fragments of shell, unless 
the fragments be very small, generally cause extensive and disfiguring 
injuries. Wounds by undeformed, small-caliber missiles generally pro- 
duce a minimum amount of trauma and may not cause much damage 
unless they involve the orbit or strike the lower jaw. The central part 
of the face has been traversed in all directions by undeformed bullets, 
the destniction done l)y the missile being confined to its track and recovery 
resulting with practically no disfiguration. In w^ounds involving the 
lower jaw the form of fracture is considerably influenced by the velocity 
of the missile and by whether or not the teeth are struck. The osseous 
tissue of the loAver jaw is comparatively compact and resistant, and, 
when the teeth are struck, they may act as secondary missiles, consid- 
erably enlarging the area of trauma. The later danger in wounds of 
the face mainly arises from the danger of infection on account of un- 
clean nasal or buccal cavities. In seventeen cases of facial wounds 
by gunshot in the Spanish-American War three died, all the result of 
septicemia. 

Treatment , — ^The treatment of wounds of the face must be directed 
toward the control of infection and the prevention or repair of possilde 
deformity. Mild antiseptic nasal douches and mouth-w’’ashes in wounds 
involving these cavities are all that are usually required in wounds by unde- 
formed bullets. In fractures of the upper and lower jaw, replacement 
and wiring of the fragments may be required, together with subsequent 
dental restitution, and, in cases of extensive disfiguration by shell frag- 
ments, plastic operations can frecpiently be successfully done. 

Wounds of the Eye. — All varieties of injury to the eye are observed 
in war, from simple contusions up to complete destruction of the eyeball 
or injury to the optic nerve or vessels supplying the eye by bullets passing 
behind the orbit. Transverse and oblique shots which injure the eye 
invariably produce wounds of the surrounding parts, and in some cases 
both eyes may be injured by the same missile. Vertical and transverse 
shots may pass behind the globe and sever the optic nerve or so damage it 
as to cause complete blindness. It should not be forgotten that sometimes 
such a transverse shot may also involve the brain by injury to the roof 
of the orbit. 

In wounds of the eye in which the eyeball is materially damaged prompt 
enucleation is the best treatment. When the eye is injured by very small 
missiles or particles of metal which penetrate the eye, expectant treatment 
may be adopted, but in such case the eye should he closely watched for 
inflammatory symptoms and for sympathetic inflammation in the uninjured 
eye. 

Wounds of the Neck. — So many important structures are closely 
packed in this region that wounds of the neck are generally of serious im- 
port. At the same time it presents some remarkable and almost inex- 
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plicable cases of escape from serious injury. This region has been tra- 
versed in almost every direction and in such lines that it appears anatomi- 
cally impossible for the structures to have escaped, and yet they have 
done so. As a result of observation of such cases in the Boer War, Steven- 
son has come to the conclusion that the important vessels and nerves 
in the neck may slip aside and allow a small-calilier missile to pass through 
without injuring them. 

The conditions following gunshot wounds of the neck which generally 
call for attention are aneurism, aneurismal varix, injury to some of the 
large nerves, and wounds of the trachea, larynx, or esophagus. 

Post-traumatic aneurism or aneurismal varix in the neck is not un- 
common, and these sequelae have to l)c treated along the usual lines. 
Wounds of the main nerves in the neck are always serious, for the reason 
that repair is generally impossible. 

Wounds of the trachea or larynx are immediately dangerous through 
the possibility of suffocation from inflow of blood into the air-passages 
or the rapid onset of edema. Secondarily, septic bronchitis or pneu- 
monia is the usual cause of trouble. The treatment of wounds of the 
trachea and larynx which has l)cen most successful is immediate tracheot- 
omy. The cases so treated by Haga in the Japan-China War and l)y the 
medical officers in the Anglo-Boer War have established the value of this 
procedure. 

Wounds of the esophagus are of serious moment, both from inter- 
ference with nutrition and from their extreme liability to produce deep 
suppurative conditions in the neck with consequent septicemia. The 
treatment of wounds of the esophagus is operative interference as soon as 
possible. Incision should bo made down to the esophagus, the wound 
repaired if possible, or, if this cannot l)e done, efficient drainage down to 
the site of the injury in the esophagus provided. This will serve to prevent 
deep-seated infection from traveling along the lines of the fascias. The 
patient may be fed by rectum, by the stomach-tube, or, if necessary, 
through a gastrostomy opening. 

Wounds of the Spine and Spinal Cord.— Wounds of this region 
by hand weapons are rare. Wounds by gunshot, especially those which 
involve the spinal cord, are always of very serious import. In recent wars 
the frequency of wounds involving either the spine or spinal cord appears 
to have somewhat increased. In the American Civil War about one- 
fourth of one per cent, of all wounds were wounds of this region. In the 
Spanish-American War and the Philippine insurrection this proportion 
was more than doubled. The increase in frequency of fracture of the 
spine with or without involvement of the spinal cord is probably due to 
the greater penetrating power of the modern bullet. With the older 
missiles not only did the bullets not penetrate so deeply into the tissues, 
but they were frequently arrested by the resistant structures about the 
spine or by the vertebrae. 

The mortality in recent wars is high, higher even than with the older 
missiles, this probably being due to the fact just named, i. c., that the 
modern bullet is more likely to pass through the vertebrae and so reach 
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the cord. In the Civil War 55.5 per cent, of all spinal fractures ended 
fatally. In the Spanish-Ainerican War the mortality was tis high as 
66.6 per cent., and in the Anglo-Boer War the mortality in forty-eight 
cases was 5S.3 per cent. Infection enters as an important factor, es- 
pecially in cases which terminate fatally. When infection occurs, the 
resulting meningeal inflammation is even more apt to end in death than is 
similar involvement of the intracranial structures. 

Fractures of the spine without involvement of the cord arc usuall}’^ due 
to slow-moving missiles or to missiles which strike the vcrtcbne at some 
distance from the cord, (^ases of fracture without involvement of the 
cord, wIkui uninfected, rarely lead to serious results unless they are com- 
plicated by wounding of one of the larger vessels of the cord or of the 
nerve-roots. Fractures of the processes and centra may readily occur 
witliout involvement of the cord, but fracture of the arches is usually 
accompanied by injury to the cord. Fractures of the centra are usually 
in the nature of fjiirly clean-cut perforations, but other parts of the verte- 
l)rie when struck are usually considerably shat tered. 

The symptoms of fracture of the spine without lesion of the cord differ 
according to the location of the injury and whether or not there is tem- 
porary injury to tlie cord. Local pain, tenderness, mobility, and crepitus 
may be determined in fracture of the processes, but more often the injury 
in indicated rather by the course of the missile or by symj)toms of con- 
cussion of the spine or injury to the nerves. The shock of impact in 
gunshot cjxscs is us\ially sufficient to jar the cord s(5vercly and cause a 
more or less transient spinal concussion, while injury to the nerves is 
manifested by suspension of or interference with their functions. 

In involvement of the cord, the cord may be concussed, compressed, or 
entirely destroyed. Concussion, unless it is severe, is usually more or less 
rapidly recovered from, but where the cord is compressed, or is partly or 
wholly destroyed, the injury assumes a very serious character. Degener- 
ative changes often go on with astonishing rapidity, together with the 
formation of deep sloughing bedsores and cystitis. The surgeons in the 
lh)er War spoke particularly of the painful anil distressing features in these 
cases, and state that no cjises in the hospital seemed more hopeless or 
more distressing. 

Concussion of the spinal cord by gunshot is due to the shock of impact 
of the missile or the molecular vibrations set up by the piissage of a 
missile at high velocity near the cord. The effect of such injury may 
be transitory pain and loss of muscular control or complete paralysis and 
anesthesia with persistent pain and general neurasthenic symptoms. 

Compression of the cord may be due to hemorrhage, to depressed 
fragments of bone, or to pressure from a lodged missile. Unless the com- 
pression of the cord is great, complete distal suspension of the function of 
the cord docs not occur, but these cases are so apt to be complicated by 
partial destruction of the substance of the cord or pronounced concussion 
that they are difficult to diagnose. 

Destruction of the cord may arise either as a result of direct injury 
by the bullet or indriven bone fragments, or may occur as the result of the 



WOUNDS OF THE BODY IIKGIONS. 


i007 


transmission of energy from a missile at high velocity ptissirig near the 
cord. This shattering of the cord by molecular vibration has been noted 
by all observers as a result of the use of the modern high-velocity pro- 
jectile. It has occurred in cases where the bullet barely grazed the mem- 
branes of the cord. The cord is reduced for some cxleiit to a custard- 
like material and is iis completely and permanently destroyed as though 
it had been severed by a missile. 

In ctuses of involvement of the cord the determination of the exact 
condition is often difficult, and early in the Ciise it may be impossible. 
Sho(;k is usually marked, and paralysis and anesthesia of the parts suj)- 
j)lied from the cord below the injury, paralysis of the bladder and rectum, 
and loss of reflexes commonly occur at once, whether the injury is a com- 
plete destruction of the cord or not. If these be due to concussion only, 
they may disappear, but if they persist the case must be considered one 
of serious cord involvement. The complications and sequche following in- 
jury to the cord arc spinal meningitis, myelitis, diseases of the kidney, 
and l)cdsorcs. ileningitis and myelitis are usually due to direct- infection. 
They may be either local or general. The general form is quickly fatal. 
In the degenerative changes which follow injury without infection, the 
course of the case is slower, l)ut the patients usually eventually die from 
the conditions (M)nnccted with cystitis, renal disease, and decubitus. 

The irealmenl of gunshot fracture of the spine is always <lifficult unless 
the case be one of those simpler forms of fracture without involvement of 
the cord or injury to the nerves. The great majority of spinal wounds an^ 
made by bullets and are deep and small, making the determination of the 
amount of injury to the cord very difficult. If the bullet has passed 
through, some ojnnion may be formed from its course, but if the bullet 
is lodged no such information is possible. The de|)th at which the cord 
is placed, the size of the o})eration recpiired to disclose it, and the fatal 
effects which follow infection of the meninges, have all to be considered, 
and make exploratory or reparative operations possible only in the hos- 
pitals, where aseptic technic can be employed and where tlic necessary 
time for the operation can be given. As a result, in military surgery the 
immediate treatment of wounds of the spine must be expectant. A 
primary dressing should be applied and the patient handled as (carefully 
as possible. When the case reaches a suitable hospital, if there is a lodged 
missile the a:-rays should bo employed, and an exploratory laminectomy 
may be done. In wounds of the spine by shell fragments and in all in- 
fected cases exploration of the wound, followed by thorough antisepsis 
and drainage, should l)e instituted jis soon as possible?. 

Wounds of the Chest.— Wounds of the clujst naturally divide them- 
selves into penetrating and non-jKinetrating wounds. There is nothing 
special in the treatment of non-penetrating wounds of this region, but 
penetrating wounds require particular consideration on account of the 
peculiarities of the intrathoracic structures. The wide difference in 
structure and function of the different viscera contained in this body- 
region produce wide variations in effect following their injury. 
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The mortality in penetrating wounds of the chest in cases coming 
under treatment has been greatly decreased in recent wars. 

MORTALITY OF PENETIUTING WOUNDS OF THE CHEST. 

Pkr Cent. 


English in Crimea 79.2 

American Civil War, S. Troops 62.6 

Franco-Pnissian War, Germans 56.7 

Spanish-American War, U. S. Regulars 24.5 

Boer War, British 14.0 


Fifty-eight ciiscs of penetrating wound of the chest were reported in 
the Spanish-Amcrican War, with thirteen deaths. For the Boer War, 
Stevenson reports two hundred and fourteen cases with thirty deaths. 
This latter is a very low mortality, and, compared witli the high mortality 
of the Civil War and preceding wars, shows a most marked reduction. 
A large part of this reduction is due to the fact that the small-caliber 
rifle bullet can ])ass through the lungs with the production of a miniinum 
amount of trauma and without infecting them or the pleura. Another 
factor is that, probing and exploration of the wounds having been dis- 
continued, infection of the pleura is in many cases avoided. 

Penetrating wounds of the mid-region of the chest are usually im- 
mediately fatal from injury to the heart and groat vessels, but some cases 
come under treatment in which it appears that the heart may have been 
struck or the pericardium entered without fatal result. Wounds of the 
lateral regions which involve either the pleura or lung are of much less 
serious moment, although a fair percentage of these cases present sul.)- 
seque.nt complications or sequela?, such as hemorrhage or emj)yema. 
Penetrating wounds by shell fragments are of more serious import than 
similar wounds by bullets, unless the bullets be deformed. The large 
and jagged opening torn in the chest wall may lead to immediate col- 
lapse of the lung, and the injury is quite surely followed by sepsis if death 
does not immediately occur. 

In wounds of the lungs by undeformed bullets the minimum of trauma 
is produced, for the structure of these organs is so loose that a bullet in 
passing through them produces destruction of tissue only in the line of 
its track. 

The probable proportion of infection which may be expected in pene- 
trating wounds of the chest may Ik? inferred from the results in the Boer 
War, where in two hundred and fourteen cases, thirty-two (about 15 per 
cent.) were followed by pyothorax. Stevenson states that the wounds 
made by ricochet bullets, by bullets of large caliber, and by shell fragments 
were usually septic, and that bullets which had passed through infected 
areas l^efore entering the lungs produced infection. He cites a case in 
which the bullet had traversed the ascending colon and liver, then passed 
into the right pleura and caused right empyema. 

The symptoms of penetration in order of frequency are hemoptysis, 
dyspnea, pain, collapse and shock, severe cough, friction sounds, and 
deficient chest movement. The complications which may arise later are 
internal hemorrhage, pleurisy, empyema, and abscess of the lung. 
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Hemoptysis occurs in about one-half, dyspnea in about one-third, pain 
in about one-fourth, and collapse or shock and severe cough in about one- 
fifth of the cases. About one-fourth of the cases give evidence of intra- 
pleural bleeding, about one-eighth have empyema, and about one-half 
have pleurisy. * External hemorrhage is quite rare. Internal hemorrhage 
is evidenced by the constitutional symptoms and by the usual symptoms 
of hemothorax. Recurrent hemorrhage is usually accompanied by rise 
of temperature which may be mistaken for beginning empyema. Dysp- 
nea and pain commonly go together; both vary greatly in severity and 
in many cases are entirely absent. Shock and collapse generally result 
from injury by a large missile, such as a fragment of shell or a deformed 
bullet; ami in wounds from undeformed small-caliber bullets which merely 
traverse the - pleura or lung, shock is commonly absent. In many cases 
of perforation of the chest by small-caliber bullets pain and other symp- 
toms arc but little pronounced, the position of the entrance and the exit 
wound alone giving evidence of the fact that the missile hius traversed the 
chest cavity. 

Treatment of Penetrating Wounds of the Chest. — ^The fact that 
so many penetrating wounds of the chest by small-caliber missile^s give 
rise to only a few symptoms leads the patient, and often the surgeon, to 
concern himself too little about the condition. Patients with such wounds 
often walk about showing no evidence of serious injury, and consequently 
have taken it upon themselves, or have been allowed, to move about 
freely. All observers, however, note the greater frequency with which 
hemorrhage recurs or occurs later in those cases which are allowed to 
move about or who are jolted over rough roads or in conveyances without 
springs, livery penetrating wound of the chest should, therefore, be 
carefully watched and kept quiet for some time, even though the symp- 
toms be slight. The chest should be immobilized by bandaging or by ad- 
hesive strips and the patient kept in a recumbent position. If there is 
evidence of internal hemorrhage, not only should the ])atient be kept quiet 
and the chest immobilized, but morphin should be administeretl in doses 
of considerable size. Should the intrapleural blee<ling cease sponta- 
neously, the patient should be kept quiet and no immediate attempt 
should be made to remove the blood unless it has accumulated to such an 
extent as seriously to impair respiration or press upon the heart. If the 
blood is removed too soon, the bleeding may commence again; hence it is 
better to wait until the serum has separated and remove this by aspira- 
tion. If the bleeding be from an intercostal artery, it should be ligated 
in the wound. 

The military surgeon will rarely be able to do an intrathoracic 
operation for bleeding from the vessels of the lung, iis operation re- 
quires such apparatus as the Fell-O'Dwycr apparatus or the pneumatic 
cabinet. 

The possibility of the occurrence of empyema should always be borne 
in mind, and, should it occur, its early diagnosis is of great moment, and 
resection of a part of a rib and drainage should be at once instituted. 
Early recognition and operation will often prevent the great thickening of 
VOL. IV — 64 
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the pleura which necessitates the more extended operations of Schede or 
Estlander. 

When a bullet lodges in the chest wall, it usually causes little or no in- 
convenience, but when it produces symptoms which indicate its removal, 
it should be first localized by the a:-rays to determine whether or not such 
removal is practicable. On account of the non-resistance of the lung, 
bullets rarely lodge in it, but rather pass through and fix themselves in the 
chest wall. In rare cases lodgment in the lung tissue itself may occur. 
Should this l 3 e the case, the missile usually becomes encysted and gives 
rise to no further trouble, although an abscess sometimes develops about 
it which may require evacuation. 

Wounds of the Abdomen.— Wounds of this region have been of great 
interest to surgeons since modern surgical methods have allowed safe 

exploration of the abdominal 
cavity. 1''he results of oper- 
ative abdominal surgery in civil 
practice have, however, not been 
paralleled in militiiry surgery. 
The civil surgeon is able to 
operate with every attention to 
aseptic detail, hiis plenty of time 
ami, usually, numerous assist- 
ants. The circumstances in 
war are such that these (;ondi- 
tions cannot be paralleled except 
in rare Ciises. The condition of 
the aid stations and advanced 
hospitals is usually sucli that 
aseptic work is impossible, the 
time to be given each case is 
short, and the number of assist- 
ants is small. 

The results obtained in the 
treatment of these wounds in 
war rest more particularly upon 
the conditions incident to the wounds themselves. The patients who 
recover do so generally for the reason that the abdominal organs have 
not been seriously wounded, the intestines have not been perforated, and 
septic peritonitis has not been set up. 

Non-penetrating wounds of the abdomen are rarely of serious import 
except in those comparatively rare cases where the impact of the missile 
against the abdominal wall has caused rupture of a viscus without pene- 
tration of the abdominal cavity. Such rupture of an intra-abdominal 
organ or of the intestine may be produced by the impact of a fragment 
of shell against the abdominal wall or even by a contusion by bullet. 
Stevenson report, s a case of the latter sort in which a patient was struck 
by a Mauser bullet a little above the umbilicus in such oblique direction 
that the skin was only grazed. Peritonitis set in and the man died on the 
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seventh day. On autopsy two ruptures were found in the ileum imme- 
diately beneath the point of impact of the bullet. 

In penetrating wounds of the abdomen so much depends upon infection 
or non-infection, and upon whether or not a viscus is wounded, and, if 
one is wounded, the particular one injured, that in considering these cases 
all these special facts must be borne in mind. 

Penetrating Wounds of the Abdomen without Symptoms of Visceral 
Lesion, — ^The abdominal cavity has been traversed in almost every pos- 
sible direction without any resulting symptoms of injury to intra- 
abdominal organs. That the organs have escaped in all these cases is 
impossible. Undoubtedly in some the liver, kidneys, and possibly the 
intestines, have been injured by a missile, but with no ill effect resulting. 
The small size of the modem military rifle bullet largely accounts for 
such cases. If large blood-vessels of intra-abdominal organs are not cut, 
the hemorrhage may be moderate and the patient recover without markccl 
symptoms. If the bullet wounds an empty intestine, it is quite possible 
that nature may repair the injury. In fact, it has been noted that in 
some cases openings in the intestine made by small-caliber missiles Have 
been closed either by the intestine fixing itself to the adjoining gut or by 
a piece of omentum falling over the aperture and sealing it. Necessarily 
these cases are rare, but they undoubtedly occur and account for some of 
the recoveries. If the wound be infected from without, as may sometimes 
be the case, even though a viscus be not wounded, the patient will neces- 
sarily suffer from septic peritonitis, and unless the sepsis can 1x5 controlled 
by operation, cleaning, and drainage, the case will likely end fatally. 

Wounds of the Stomach, — ^The surgeons in the Boer War have reported 
a number of cjuscs of alleged wounds of the stomach in which recovery Inis 
followed without operation. In some of the cases so reported it is (piitc 
possible that the stomach wjis not really injured, but in others it undoubt- 
edly was. In Stevenson's report nineteen cases of wounds of the stomach 
are given. Of these but two died, one from peritonitis after operation. 
It seems evident, as Stevenson remarks, that bullet perforations of the 
stomach by small-caliber missiles are not as fatal injuries {is arc those 
produced l)y the older bullets. 

Wounds of the Small Intestine, — ^Wounds of the small intestine are 
much more serious than are wounds of the stom{ich. In the American 
Civil War every case in which the small intestine was known to have been 
wounded died. In late wars there is a considcnible jx?rcentage of re- 
coveries. In the Boer War thirty-five cases were reported in which the 
small intestine alone was wounded, and of these twenty-two, or 62.8 
per cent., died. The fact that one-third of the c{uscs recovered is evi- 
dence that nature may be relied upon to a certain extent; and when one 
considers the extreme danger from peritonitis following such injury, the 
fact that so many recoveries occurred is surprising. In the thirty-five 
cases referred to, laparotomy was done in eleven, and of these seven died. 
The surgeons in the Boer War all report themselves as convinced that 
operation is justifiable only when aseptic technic can lie employed or 
when the patient would unquestionably die if operation were not done. 
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Wounds of the Large Intestine . — ^These are not nearly so serious as are 
wounds of the small gut. In forty-seven cases reported in the Boer War 
thirteen died, a mortality of 27.7 per cent. As the large intestine is not 
entirely covered by a peritoneal coat, it can be readily wounded extra- 
peritoneally, but the probabilities of fatal termination appear to be equal 
whether the intestine is wounded intraperitoneally or cxtraperitoneally. 
An extraperitoncal wound almost invariably results in fecal cellulitis 
which goes on to' suppuration or septicemia. Wounds of the rectum 
appear to be equal in gravity to other wounds of the large intestine. 
In the Boer War the mortality of wounds of the rectum was 30.7 per cent., 
ileaths being due to peritonitis, internal hemorrhage, and septicemia. 

Wounds of the Bladder . — ^These apjx^ar to be of about equal gravity 
with wounds of the large intestine, for in twelve cases reported from the 
Boer War four, or 33 per cent., died. As with the large intestine, the 
danger apjxjars to l)e equally great, if not greater, from extraperitoncal 
and from intraperitoneal wounds, the resulting cellulitis and septicemia 
accounting for the mortality. 

Diagnosis of Intra-abdominal Injury. — ^The determination of the 
exact character of intra-abdominal injury after gunshot is nearly always 
fliflicult, and often impossible unless resort to laparotomy is had. In 
general, however, it may be stated that the symptoms of the condition are 
more or less closely related to the gravity of the injury. In cases which 
are not operated upon and recover, it has been noted tliat the shock is 
usually moderate, evidence of internal hemorrhage is slight, abdominal 
tenderness is localized, the pulse goes little above 100, and there is l)ut 
moderate elevation of temperature. When internal hemorrhage is pro- 
nounced, it is evidenced by the general symptoms of loss of l)lood, and, 
when the case develops septic peritonitis, the usual symptoms of this 
condition will appear. It is commonly known that very serious wounds 
of the intestine may occur and yet no evidence appear early in the cjxse. 
But continued mild symptoms point indisputably to the fact that the 
intra-abdominal injury is not great or that nature has provided a cure. 

Treatment. — ^The treatment of penetrating wounds of the abdomen 
must depend entirely upon the conditions. There can be no exception to 
the general rule that, given aseptic control, surgical skill, and sufficient 
time, there should be no delay in doing a laparotomy. Under these 
conditions there is practically no danger in the operation and it affords the 
only means by w^hich the surgeon can determine early the exact intra- 
ab(lominal condition and repair it. Unfortunately, in the surgery of war, 
these favorable conditions are rarely present, and it is the absence of them, 
together with the fact that operation under sepsis is more surely fatal than 
non-interference, that makes the usual treatment of penetrating wounds of 
the abdomen in war differ from the treatment of similar wounds in peace. 
The theoretically perfect course is to operate immediately, aseptically, 
and properly, but operation without aseptic control is not permissible 
in any case unless the patient will manifestly die if no operation be 
done. 

In military surgery, in addition to the frequent inability to insure 
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aseptic technic, the surgeon has further to consider the after-treatment 
of the case and the transportation which the wounded man must gen- 
erally and necessarily undergo. Rest and proper diet are very essential 
post-operative factors in abdominal work. Both of these are often difficult 
or impossible of attainment under the conditions which obtain in war, and 
these, together with the time which often elapses between the receipt of 
injury and the time when operation can be done, are strong factors in 
determining what course the surgeon must pursue. 

Exploration of the wound, even aseptically, to determine the question 
of penetration, is absolutely contraindicated ; for if the surgeon finds that 
the wound passes into the abdomen, he must then do a laparotomy, and 
if he is unable to enter the abdominal cavity through the wound, the 
failure is no evidence that the penetration has not occurred. 

The time of operation is of moment, for the earlier the operation is 
done, the eiisicr it will be for the surgeon to prevent or check peritonitis 
from extravasation of intestinal contents. Unfortunately in war opera- 
tion can usually be done only at a late period, some time elapsing between 
the receipt of the wound and the arrival of the patient at a fickl hospital 
where even an ordinary degree of asepsis can be observed. 

In cases of dangerous internal hemorrhage where the surgeon has 
time and opportunity to operate, operation is sometimes justifiable, even 
without absolutely aseptic technic, when it is a choice between this and 
the early death of the patient; and the surgeon may be able to control the 
resulting peritonitis by leaving a large gauze drain in the abdomen. In 
extraperitoneal wounds of the small intestine and bladder, early explora- 
tion and free drainage are required to prevent the resulting cellulitis and 
septicemia. 

Wounds of the Genital Organs. — Wounds of this class are com- 
paratively infrequent and generally are not of serious moment. In gun- 
shot wounds much depends upon the kind of missile by which the injury 
is produced, extensive lacerations being produced by fragments of shell, 
but with bullets the trauma is usually limited to the course of the pro- 
jectile. When the testicle is traversed by the modern small-caliber 
missile, there is no general disorganization of its structure. Such cases 
are frequently uninfected and recover without any apparent impairment 
of function. 

Wounds of the urethra are sometimes serious, but ordinarily they are 
readily managed. In the majority of cases a catheter can l)e introduced 
into the bladder without trouble, the injury usually being confined to the 
sides of the urethra and not being of the jagged, lacerated type commonly 
met with in civil practice. In the treatment of these cases the main 
points are the control of hemorrhage, the limitation of extravasation, and 
repair of the urethra. Where a catheter can be introduced into the bladder 
and there is no sign of extravasation of urine, nothing more need be done 
except carefully to watch the case for the onset of extravasation. Should 
it occur, a perineal section should be done at the site of the laceration, 
the wound thoroughly cleaned and a catheter introduced. If possible, the 
urethra should be repaired by suture and a catheter left in for a week. 
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When cellulitis from extravasation occurs, it must be treated by free 
incisions wherever signs of its presence appear. 

Wounds of the Extremities. — ^About 70 per cent, of wounds in war 
are of the upper and lower extremities, the proportion being about equally 
divided between the two. About one-third of all these wounds are com- 
plicated by fracture of the lx)nes. 

The mortality in wounds of the upper and lower extremities is low, 
especially since modern surgical methods have been introduced. The 
mortality from flesh wounds is very low indeed, most of the deaths arising 
from cases in which the bones have been fractured. The great reduction 
in mortality in wounds of the extremities in modern wars is shown by the 
figures of the Spanish-American War iis compared with those of the Civil 
War. In the American Civil War the mortality in gunshot injuries of the 
upper extremities wiis 6.5 per cent. In the Spanish-American War the 
mortality was but 0.2 per cent. In wounds of the lower extremity in the 
Civil War 13.8 per cent, died, and in the Spanish-Ameri(jan War 1.68 per 
cent. In the Boer War, in one hundred and forty-three cases of fracture 
of the upper extremities, three, or 2. 1 jxjr cent., died; and in three hundred 
and seven cases of fracture of the lower extremity, thirty-nine, or 12.7 
per cent., died. As in the Spanish-American War, nearly all flesh wounds 
recovered. As might be expected, the highest mortality was in fractures 
of the larger bones, such jis the femur and both bones of the leg. In 
one hundred cases of compound fractures of the arm, forearm, thigh, or 
leg in the Spanish-American War, thirteen amputations were done, or 
13 per cent. In four hundred and fifty cjuses of the same sort in the 
Anglo-Boer War, ninety-seven amputations were done, or 21.5 per cent. 
In the thirteen amputations in the Spanish-American War, five, or 38.4 
per cent., died, and in the ninety-seven cases in the Boer War, thirty-four, 
or 35 per cent., died. The comparatively high mortality after amputa- 
tion is undoubtedly due to the great severity of the cases which require 
this procedure. 

General Treatment of Wounds of the Extremities. — ^The usual 
treatment of wounds of the extremities is conservative. At the first 
lines of assistance suitable dressings and immobilization of the limb and, 
later, careful observation to determine whether or not infection has oc- 
curred, is to be practised. If infection is present but is in moderate degree, 
it can usually be controlled by carefully cleaning out the wound and the 
after-use of drainage and irrigation. Exploration of the fracture may be 
required when bone fragments are so displaced that they are pressing upon 
important structures or may later interfere with the function of the part. 

When operative measures have to be adopted, the question of ex- 
cision or amputation will arise. Excision in the continuity of the long 
bones has been unfavorably looked upon by military surgeons in the past. 
In pre-aseptic days the mortality from this operation was greater than 
from amputation, and the function of the limb following excision was, as 
a rule, not good. As these results were noted in wars previous to the 
adoption of modern surgical methods,-it is quite possible that with the 
resources of asepsis and antisepsis limbs may be saved in the future by 
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recourse to excision with much greater probability of restoration of func- 
tion and less danger to the life of the patient than in the past. 

The mortality in amputations as shown above is still high, but, as 
noted, is undoubtedly due in large measure to the fact that these opera- 
tions are done only in the worst cases. Amputation will have to be con- 
sidered when the soft parts are greatly destroyed, when the main vessels 
of the extremity are severed, and when infection is present and cannot be 
controlled. 

In wounds of the upper extremity every possible effort should be 
made to save the limb. The loss of a lower extremity can be fairly well 
compensated by an artificial limb, but no appliance has ever been devised 
which is even a fair substitute for a hand and arm. Fortunately the 
upper extremity, on account of the free anastomosis of the blood-vessels 
and the comparatively large blood-supply, is quite suitable for conserva- 
tive treatment. 

Wounds of the shoulder-] oint have to be treated according to the con- 
ditions present. When the capsule of the joint alone is injured, occlusive 
dressing and immobilization of the limb will usually be all that is required. 
When the bones of the joint are so shattered as to insure resulting anky- 
losis, the joint should be explored under asepsis, loose fragments removed, 
and undetached fragments wired. Should this fail, an excision may be 
done later to produce a movable joint. Amputation will be rarely re- 
quired except where there is extensive destruction of the soft parts, or 
where gangrene or extensive inflammatory reaction occurs on the distal 
side of the injury. 

Gunshot fractures of the humerus will rarely require other than con- 
servative treatment except under the conditions already given. If 
formal or informal excision has to be done, a very useful limb may result 
even though the humerus be considerably shortened. 

Wounds of the elbow-joint should he treated on the same lines as are 
those of the shoulder. On account of the close articulation of the bones 
of this joint, injury to them is almost sure to be followed by more or less 
ankylosis, but some pronation and supination may be retained when the 
head of the radius has escaped injury. When the joint is not infected, 
passive motion should be instituted as early as would be done in a simple 
fracture. If the joint be infected, the best result that can be hoped for is 
the healing of the limb with ankylosis. The forearm should be flexed at 
about 75 degrees if ankylosis is expected. p]xcision of the elbow was not 
highly esteemed in pre-antiseptic days, but with modern methods the 
possibilities of this operation have been very greatly increased, and it is 
now a thoroughly accepted method of procedure. 

In fractures of the forearm great attention should be given to the pos- 
sibility of interference with pronation and supination through fragments 
extending from the radius to the ulna or the two bones being pressed 
together. If there are any fragments in the interosseous space, these 
should be removed and interosseous pads and splints should be so applied 
as to keep the bones apart. 

In gunshot wounds of the wrist there is practically invariably resulting 
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disability. The size of the wrist bones relative to that of the missile is 
such that it is impossible for a projectile to traverse the wrist without 
comminution of the bones to a considerable degree, and bony necrosis is 
almost sure to follow such injury. This being the case, these fractures 
should always l)c examined when practicable by the a:-ray, and, if con- 
ditions permit, the wound should be explored, all loose fragments of bone 
removed, and the joint put in the best possible condition. 

Wounds of the Lower Extremities. — ^Thc treatment of wounds of the 
lower extremity is somewhat different from that of the upper, in that this 
part, if lost, can be better compensated for by the use of an artificial 
limb than can the upper extremity. Also, the lower extremity does not 
yield itself fis well to conservative treatment where the bones have been 
shattered and the wound infected, or where the large vessels have been 
torn or large portions of the soft parts carried away. The blood-supply 
to the part is not so great as in the upper extremity and the possibility of 
gangrene and severe inflammation resulting when the vascular supply is 
partly interfered with is much greater in the lower than in the upper limb. 

In wounds of the hi])~]omt expectant treatment is particularly to l)e 
recommended in military surgery unless the wound is large and mani- 
festly infected. If the wound is infected, early exploration is required, 
followed by thorough drainage and irrigation, for in this way only can the 
very disjvstrous inflammation of the hip-joint be prevented or controlled. 
When infection is not present, non-interference will often give excellent 
results, but secondary operative measures may be required to relieve 
necrosis or troubles of the joint. When control of sepsis is possible and 
interference is required, the procedure should be, first, exploration of the 
joint; second, removal of loose bone fragments; and, third, immobiliza- 
tion and extension of the limb. When the wound is infected and the head 
of the.femur is badly shattered, conservative treatment will probably be 
followed by inflammation of the bone and surrounding tissues which will 
be difficult, if not impossible, to control. In such cases the surgeon should 
make a clean excision of the head of the femur and institute thorough 
drainage, and, if this does not answer, amputation must be resorted to. 

Amputation at the hip-joint as an immediate operation will be re- 
quired only in cases in which there is an extensive destruction in the soft 
parts about the joint or below it. The mortality from disarticulation of 
the hip is great. In eighty-two primary amputations in the Civil War 
the mortality Wiis 91.4 per cent. In the Spanish-American War there 
were three disarticulations with one death. In the Boer War there were 
twelve operations with eight deaths, a mortality of 66.7 per cent. This 
operation, therefore, is justified only in extreme cases. 

Wounds of the femur, knee, and ankle-joint require only the same 
general treatment as has already been indicated. As a rule, excisions in 
the lower extremity are not as favorable as are similar operations in the 
upper. The limb as shortened by such operation is usually not as satis- 
factory as an artificial appliance, and where much of the continuity of 
the bone or a joint has to be removed, better results can usually be 
obtained by amputation than by excision. This is especially so when 
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the number of fragments of bone is great, infection is present, the soft 
parts much destroyed, or the vascular supply materially interfered with. 
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CHAPTER LXVII. 


NAVAL SURGERY. 

By Surgeon-General P. M. Rixky, U. S. Navy, 

WASHINGTON, D. C. 

Definition. — Naval surgery is to be defined as that branch of general 
surgery which hixs to do with the wounds and injuries and surgical con- 
ditions peculiar to life on ships of war and their activities in battle. Thus 
expressed, the subject must differ from military surgery, which deals 
only with conditions resulting from lK)stilities on shore. It is, however, 
not to be inferred that there is a distinct line drawn between the two, for 
naval surgical experience, under certain circumstances of service, extends 
well into the territory of small-arm injuries and partakes of the surgery 
peculiar to the army. The naval forces, comprised of officers and enlisted 
men of the navy and marine cor{3s, also may be called upon to serve on 
shore in any part of the world; and when so employed, the influences 
to which they become exposed, and the peculiar surgical conditions re- 
sulting, are practically the same as those of the army in the ficld.^ 

While, therefore, naval surgery embraces in general much that would pertain 
to military surgenr, it has a domain peculiar to itself and is entitled to special treat- 
ment. This tnith finds explanation in the inseparable features of environment 
on board a modern vessel, which furnish a distinct and unic^ue set of surgical cases, 
and in the fact that most of the wounds are caused by shells or the flying fragments 
of stgel and iron and the splinters of diverse materials resulting from their explosion. 
If, however, the word military'' is const nicd as referring, in this connection, to 
surgery due to conditions produced by war, including hostilities ashore and afloat, 
then naval surgery becomes a part of military surgeiy and relates to all surgical 
conditions that arc peculiar to naval action or to life aboard men-of-war. The 
latter view is considered to be the one sanctioned by custom and usage of the present 
day. 

The subject will be considered under the following heads: (1) Histor- 
ical. (2) Battleship conditions of the present day. (3) Organization of 
the medical department and preparation for battle. (4) Conduct of 
the medical department during battle. (5) Surgical conditions of naval 
warfare. (6) Conduct of the medical department after battle. (7) Meth- 
ods of transportation. (8) Hospital ships. 


HISTORY. 

The appointment of surgeons to ships may be properly credited to that 
period when, in consequence of the jealousy of European nations with 
respect to their commerce and colonial possessions, warlike disputes at 
sea became frequent between them.* The improvement in naval tactics; 
the increased size and more complicated construction of ships; and the 
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greater length of the voyages, as compared with ancient and medieval 
times, also played an important part in pointing out the desirability— 
indeed, the necessity — of creating this new field for surgical practice. 
As regards the history of naval surgery in the United States,® it is interest- 
ing to note that it had its origin in Virginia, in natural consequence of 
that colony’s naval preparation for the anticipated struggle with the 
mother country. 

It is a far cry from early conditions to the present splendid advance of 
medical science and its mode of application to the naval service, and it is 
pathetic to contemplate the conditions which then prevailed and with 
which early naval surgeons contended. The status of the medical de- 
partment was most equivocal; its accommodations a concession, a cour- 
tesy, a makeshift; and its equipment meager — provided by the surgeons 
themselves, so that it may be readily understood that the character and 
quality varied materially.* 

From these early primitive provisions for the bare necessities in accom- 
modations and supplies for the sick and woundeb, and the humiliating 
position of the ship’s surgeon, the change has been evolved. The im- 
provement in the art of war on land produced equal progress in the art 
of destruction at sea, and the necessity for the attendance of surgeons 
has advanced in proportion. The naval surgeon has become an indis- 
{)ensable factor on board ship; and naval surgery as important a field 
of work at sea as military surgery by land. The process of evolution has 
been slow and not uninterrupted, but gradually the regular establishment 
of a medical department in naval organization became an accomplished 
fact, and now, in most navies, it exists and functionates under one head, 
and the provisions for the sick and injured conform in every detail to the 
most modern ideas of the medical profession. 


BATTLESHIP CONDITIONS OF THE PRESENT DAY. 

Personnel and Features of Man-of-war Life.— It would be 
difficult to imagine a community in which ample facilities for the care 
of emergency cases is more urgently needed than on a modern man-of-war. 
Perhaps nowhere in the world are surgical injuries so likely to occur, and 
the acute surgical conditions which fall to the lot of the naval surgeon are 
many and varied both in type and degree. 

In Peace. — The personnel of a modern battleship can no longer be col- 
lectively termed “seamen.” The extensive and complicated machinery 
to be handled demands the selection of men of varied special training, 
representing a large number of trades and arts, and the whole ship’s 
complement taken together is comparable to the working part of the pop- 
ulation of a small, active, manufacturing town.® 

Aside fmm the inseparable dangers of these diverse occupations, — car- 
penters, blacksmiths, electricians, coal-heavers, firemen, machinists, gun- 
ners, etc., — each class of men, such as the engineer force (than which none 
leads a harder life), is exposed to special dangers, and if we add the duties 
and conditions of life at sea common to all, it becomes a matter for remark, 
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not that accidents are common, but that they are not more frequent. 
A warship of today is a vibrating, busy, steel citadel, fairly alive with human- 
ity, surrounded by complex mechanical devices and other dangers that 
are a constant menace to life and limb.® The injuries to which man-of-war 
men are exposed are of a very special character, like their surgical mala- 
dies, but accidents occurring in the performance of their duties have 
changed their nature and relative frequency owing to the transformation 
in our ships of war. 

Formerly, the greatest numl)er of accidents were due to handling sails 
and ropes and their management under way, which necessitated going 
aloft. These conditions and the liability to certain accidents which they 
impose still exist on some of our training ships, but in the main the exposure 
to accident is very different, as may be imagined l)y those who are fam- 
iliar with tlic extreme complication of our ships, in both construction 
and equipment.^ The officers and men live and move and have their 
being among the most powerful explosives, machinery, and a multitude 
of other imminent possibilities of accident. They are exposed to the 
hazards of unusual occupation — ^hoisting and lowering boats and ammu- 
nition, revolving massive turrets, taking on stores by heavy swinging 
booms, coaling ship, attending to the chains by which the anchors are 
dropped and weighed, running up and down narrow passages or going to 
and fro by day and night on slippery decks when the ship^s motion 
requires constant support in moving about, and frequent handling and 
exercising with rifles and guns. From all these conditions it is readily 
seen how great is the liability to the most serious injury, internal and 
external, and the records are filled with incidents attesting its actuality. 
The whole category of injuries, varying in character from slight con- 
tusions to complete destruction of the body, may be found in the annals 
of naval surgical experience. Space does not i)ermit their enumeration, 
but the recitation of a few recent representative casualties will suffice 
to illustrate the widely dissimilar nature of causes and effects. 

“A lacerated wound (amputation) caused by a shark^s bite, the thigh having 
been grasped four inches above the knee-joint, stripped down to the bone, and torn 
away at the joint, leaving the lower end of the femur bare. The patient recovered 
after a circular amputation.” 

‘*Two cases of gunshot wound of the leg from men dropping loaded revolvers 
on the deck, the men carrying them being themselves the victims.” 

*^On the 'Manila* during target practice three men were injured by the explo- 
sion of a Colt automatic gun. They were standing at the time five or six feet away 
from the breech, in the rear and to the right. The explosion was due to the jamming 
of a cartridge in the muzzle.” 

"On one of the small gunboats in the Philippines a cook was leaning over the 
rail watching the disembarkation of some soldiers when the Krag rifle of one of them 
went off. The projectile stnick an iron plate and disintegrated, one fragment 
entering and destroying the right eye, which was subsequently enucleated; another 
injuring the common femoral, resulting in aneurism.” 

"On the U. S. S. 'Massachusetts,* December 15, 1905, the gasket of a boiler 
manhole plate blew out. Four persons were so scalded as to require transfer to 
hospital, while three others lost their lives. Of the seven persons involved in the 
accident, four were imprisoned in the fireroom through the closing of the door by 
the jet of steam and water behind it. After a half hour*s confinement one of these 
men, who had thrust his head into a coal bunker, managed to effect his escape, 
and though severely injured made a satisfactory recovery. Of the three remaining 
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victims, one was found dying and two dead when, about an hour and a quarter 
after the accident, it was possible to enter the fireroom.** 

‘*On April 13, 1906, while the U. S. S. ‘Kearsarge* was engaged in target prac- 
tice with the fleet off Cape Cruz, Cuba, the accidental ignition of three sections of 
the powder charge of a 13-inch gun in the forward turret resulted in the grave 
injury from burns, external and internal, of the entire personnel of the turret, 
comprising two officers and twelve nien. Early on the following day the two 
officers succumbed to the injuries. Five of the injured men died before 10 p. m. 
of the day of the accident, three died subsequently, and four recovered.^* 

In War. — ^The conditions that prevail daily in time of peace are 
aggravated a hundredfold during an engagement. Then the hurry and 
excitement, and dangers incident to handling explosives and ammunition, 
and the firing of various weapons of war under the stress of nervous un- 
balance and tension, to say nothing of the countless dangers imposed by 
the enemy, multiply the chances of injury innumerably.® 

Medical Department. — Out of these ever-increasing dangers to 
life and limb and general health, 
coupled with the growing realiza- 
tion of the economic imiiortance 
of attention to the physical wel- 
fare, came the convincing, impel- 
ling argument for the betterment 
of the medical department. To 
every one acquainted in the 
slightest degree with the nature 
and duties of a ship of war, health 
means power; without it no ship 
and no fleet can l)e efficient; and 
whjit are ships, what are fleets 
built after the most approved 
models, guns cast on the most 
improved pattern and caliter, 
crews trained to the point of 
highest efficiency, if there is phys- 
ical incapacity.® It is obvious 
that generous provision had to be 
made for the sick and injured that 
would conform to modern ideas.. 

It is not enough that medical and surgical dispensary service be provided, 
for it is not always possible to transfer the seriously sick or those needing 
operation, and a ship’s radius of utility would inevitably be impaired 
by any avoidable and undue reliance upon relief from outside sources. 
This desirable and necessary independence of a man-of-war demanded 
an ability properly and, if need he, finally to care for both medical and 
surgical disabilities. The time is past when it is necessary to combat the 
old prejudice that on a vessel of war all should be sacrificed to the exi- 
gencies of battle. Now we understand that there are other exigencies 
equally legitimate which can be very well reconciled with the first, and 
it is right to recognize that they are today a large part.^® 

Provisions for the Sick and Injured. — ^The real ships are the armored 
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cruisers and battleships, and it is to these that we will limit our study in 
regard to the sick quarters. Old ships are rarely called to take part; 
their role is eflfaced, like the smaller ships, which need not be considered.'® 
Turning, then, to the most modern type of ship, like the Louisiaria^^ or 
‘‘Pennsylvania” or “Connecticut,” we find a relatively commodious, 
atlmirably equipped emergency hospital, consisting of wards, isolation 
room, dispensary, bath-room, closet, and o|)erating room, modern in all its 
appointments. All the indispensable recpiisites are provided and placed 
in a manner that is irreproachable for operation, dressing, and all medical 
care. In addition to modern iiseptic furniture, instruments of precision, 
laboratory facilities, an elaborate surgical outfit and sterilizers, not to 
mention an abundant store of dressings and other material, there is good 
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light and ventilation, liot and cold water, ice, etc., and, above all, at- 
tendance by trained nurses qualified to undertake all the duties of their 
calling. 

The accompanying illustrations and plans clearly depict the com- 
pleteness of the navy^s provision for sick and injured at sea. 

Technic. — When operative procedures are necessary on board ship, 
there is but one thing to be said: that the surgeon should always give 
preference to those which arc simple and of eiisy application within the 
needs of the particular case. He should reject any procedure which 
savors of innovation and which hius not fully established its safety and 
utility among standard operations. 

In time pjist there were very essential and important points of difference 
between applied surgery ashore and afloat as expressed in the then 
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unattainable surgical cleanliness, which relies more upon iisepsis than 
antisepsis. Then, too, poor illumination and bad ventilation and in- 
ade(iuate jissistance and nursing were unfavorable to the efficient con- 
duct of an operation and the after fair progress of the case. J3ut today, 
with the exceptions found in the remnant of the old navy, oi)erations 
oT whatever gravity cannot be deferred legitimately on the ground of 
insufficient material equipment or conditions unfavorable^ to the im- 
mediate purposes of the operation and the after-care of the patient during 
convalescence. Indeed, every convenient fitting for a strict comj)liance 
with advanced surgical technic is provided, and “the principles which 
at all times and under the most trying conditions should guide the surge^on 
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here in his work must be the same that are ixicrognized as good surgery 
by the profession at large and practised in all civilized hospitals the world 
over.' 

As hiis been said, academically s])caking, there is no reason under 
ordinary conditions on board ship why jiny operation should not be per- 
formed with equally gratifying and happy results to both surgeon and 
patient, but we nevertheless hold that, owing to i)ossible attending cir- 
cumstances, such as rolling at sea, coaling ship, saluting, etc., no 
unnecessary or deferal^le operation of a major character should be under- 
taken, if with entire justice to the patient he can be sent to a hospital. In 
this connection it may be further said that each case of serious illness 
or endangered life needlessly retained on board, through its mere presence 
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cripples by just so much the efficiency of the ship and has a very real and 
evident depressing influence over the entire personnel. While it is im- 
possible to make any hard and f^ist rule as to what shall or shall not be 
operated upon on board ship, it may be said in general that ctuses of surgical 
election should be sent ashore; but the discrimination between the 
merely desirable and the imperative must be more or less arbitrary. 
Just here theory often fails in practice. There is no definite line of de- 
marcation. Circumstances will ever alter the case, and in the end 
decision will still rest upon the careful judgment of the individual surgeon. 

Anesthesia. — The question of anesthesia is much discussed in naval 
medical circles, but it seems no more fraught with danger hen^ than 



Fig. .510. — Operating-room, V . S. S. “Connecticut,” Showing (’omplete IOqi ipmknt. 

elsewhere. If any warning is needed in regard to the administration of 
general anesthetics on board ship, it is that every precaution must be 
rigorously observed, overdosage carefully avoided, and every possible 
untoward development anticipated; but, after all, this should be super- 
fluous advice to any efficient anesthetizer. It is well to make provision 
against the emergency need for an abundant supply of fresh air, by an 
electric fan or a portable canvas conduit leading from a nearby ventil- 
ating louver. This perhaps expresses the only unusual provision for 
such an accident as overdosing. 

Tt would seem that spinal anesthesia, where applicable, or local 
anesthesia should have a particular field of usefulness in naval surgery, 
more especially during or after engagements. It is unnecessary to enu- 
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merate their many theoretic advantages in comparison with general 
anesthetics. It will be enough to present the few which apply to the 
circumstances of naval practice under consideration. These appear 
to be:'* 

First, the immense saving of time an<l attention in administration; 
second, the saving in oj)erating personnel (dispensing with the necessity 
of an anesthetizer); third, the saving in number of attendants for in- 
dividual patients (after operation the patient does not require such 
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attention as after general anesthesia); fourth, saving in numiier of bearers 
(the patient being frequently able to jissist himself); fifth, their employ- 
ment would relieve suffering and at the same time eliminatiJ the inherent 
dangers of general anesthetics and go far toward preventing nervous shock. 


ORGANIZATION OF THE MEDICAL DEPARTMENT AND PREPARATION 

FOR BATTLE. 

The progress noted in construction and ordnance must lie followed by 
equal develojiment in the medical department. In the navies of today 
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everybody attends with keenness and avidity to the advances in technic 
along their special lines. The doctors play their part by their attention 
to the progress in medical science as applied to naval warfare, and by 
adjusting their organization to conform to the changes in construction, 
armament, and service conditions generally, as expressed in the probable 
effect which modern maneuvers and gun fire may have in inflicting injury. 
More and more conditions demand careful and detailed anticipatory 
consideration for the succor of the wounded, and we cannot treat as a 
negligible quantity the humane part of the naval program; viz., the 
organization of the hospital service in preparation for battle. 

A naval battle is a very formidable affair-much more so than a land 
fight, and very different from it; for in modern times it is entirely de- 
pendent on the fire and destructive effect of heavy ordnance, on ramming, 
or on the discharge of fish-torpedoes, by which a whole ship may suddenly 
be destroyed or sunk, even when it is simply penetrated by shells without 
exploding. Small arms play no decisive part.^ Everything that is mov- 
able is thrown overboard; but there remain ship's planks and stationary 
furniture, etc., which may be destroyed, and many lives are lost or in- 
juries sustained from flying splinters.^®® When the shells explode, fearful 
damage results, as they are immediately transformed into a multitude 
of missiles of greater or less size and weight, and, as a rule, form zones 
of such destructive energy that only armor of some inches can withstand 
them.*^ Special armor-piercing shells are even more destructive, and the 
contest for supremacy between these and the armor which covers the 
flanks of ships still rages. 

The Surgeon.- The duties of the naval surgeon in the intervals 
of peace must hereafter include a more active and serious preparation 
for the worst that can be inflicted in time of war and place himself and 
his department in entire readiness to assume that professional resi)on- 
sibility which the Government him confided to him. The i)roblems 
presented as to the care of the wounded in action were never so imperative 
and grave.** Semper jmratus is the keynote to the efficient and expeditious 
conduct of the medical service in those supreme moments for which the 
navy exists, and this forms an important part of the surgeon's responsi-' 
bilities from the hour he joins his ship. 

Preparation for battle does not consist solely in the general arrange- 
ments for the wounded on board ship. Naval surgeons begin to prepare 
for battle in the Naval Medical School, for unless they be professionally 
competent and well instructed in the peculiar features and requirements 
of their chosen field of practice they will be of little avail to the wounded 
during a naval engagement. At such times there is no substitute for cool- 
ness and sound general and specialized professional knowledge.® In this 
connection it Is to be remembered that every consideration, however 
slight, which makes for naval prosperity and success, is of importance, 
and few, perhaps, more than that which tends to give confidence to the 
combatants in the assistance which awaits them should they be wounded 
in battle. Seamen, though in other respects so inattentive to their own 
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welfare, in no small degree appreciate the merit of their surgeon on such 
an occasion/"* 

First-aid Instruction. — In further pursuit of this realized need 
to fortify the morale, modern first aid, that great boon to suffering 
humanity, is given a large place in the routine drills, and it serves the 
additional and equally important necessity of offering a measure, through 
the aseptic protection of wounds, for the curtailment of disability and the 
conservation of life. Not only are the members of the hospital corps 
thoroughly and unceasingly drilled toward perfection in emergency 
relief, but the officers and crew of every ship are given such instruction 
in first aid — the kinds of packages, their contents, and the method of 
application; the use of the tourniquet; and the various modes of trans- 
portation, as will give them a certain sense of independence and helpful- 
ness in the presence of wounds. 

Statistical Considerations. — In the intelligent preparation for battle 
as regards arrangements and surgical supplies, the probable number 
of wounded is to be taken into account, as thus only (;an ample pro- 
vision be made. This element of consideration must, of course, always 
remain more or less i)roblematic, as there can be no method of exact 
calculation to determine it. A vessel may bear the brunt of heavy gun 
fire for a few moments and receive appalling punishment while others 
in the same fleet may suffer but little; hence, casualties vary most un- 
expectedly in the same general engagement.® Since the Russo-.! apanese 
war more definite conclusions in this direction are possible, as accurate 
data concerning naval casualties are tecoming available. Statistics 
show casualties ranging from one-fifth to one-third of the ship’s conq)any 
in the old service, though it is fair to assume that the latter is more nearly 
correct. In future naval conflicts — ships being evenly matched, for in- 
stance — the personnel will not be considered Jis having suffered excessively 
if one-third are killed and wounded.® Be that iis it may, prudence ex- 
a(?ts that the surgical service be estaWished on such a l)asis, and it would 
l)e criminal neglect to provide for less. It is not likely tliat this number 
will be greatly exceeded except in such ilisasters as the “llatsuse” or 
*‘Rurik” and others suffered in the Russo-.Japanese war, in which case 
the medical service is effaced as it was in the old days of maritime warfare, 
when boarding and hand-to-hand fights were common. 

The rate per cent, of killed and wounded for each class, under the heads 
of officers, seamen, combatants, and non-combatants, shows that surgeons 
and medical attendants have the largest rate; next officers and seamen, 
engineers and stokers having the smallest rate. In naval battles hostile 
shells do not choose any one place for striking a ship above water-line; 
those standing on the bridge or those manning an open battery or those 
working on a lower deck run equal risk of being struck; so there is no 
reason for supposing that there would be any difference in the number 
of injuries between combatants and non-combatants as long as they are 
equally engaged in their duties above the water-line. On the other 
hand, below the water-line one is almost always safe from a hostile shell, 
though this is not absolute, for whole shells and fragments may drop into 
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the bottom of a Of course, the men so located are subject 

to the far-reaching effects of interior explosions, and are in the greatest 
danger from the destructive effects of mines and torpedoes and indirect 
missiles, such as broken pieces of structure and splinters.^*'*® 

Posts for the Wounded. —The selection of dressing stations or 
surgeries or posts for the wounded, as they are variously called, and the 
accessory or relief stations, presents a serious responsibility. Needless 
to say, the regular sick quarters, owing to their usual situation and the 
fact that they are rarely if ever protected by heavy armor, become un- 
tenantal)le in engagements and must be abandoned. Indeed, it would 
be difficult to find an available space for the establishment of a dressing 
station above the water-line that is not vulnerable, for nothing but the 
heaviest armor will protect against the largest guns, and these large guns 
are displacing the smaller calibers and arc l:)eing j^laced in pairs and j)ro- 
tected at the expense of the rest of the ship — all but the vital parts. 
The tendency in naval construction has created an api)arently irreconcil- 
able conflict between the desirable features of such stations and the un- 
deniable demand for protection, and a compromise must be accepted 
by practical stiulents of this question. It is important, however, that 
the ideal re(|uiremcnts be understood, so that the relative value of each 
may be intelligently weighed in seeking to adjust the principles concerned 
to the complicating changed conditions. 

It is held that the dressing stations sho\ild be: convenient for the col- 
lection of the wounded from different parts of the ship; accessible for 
those who are able to assist themselves; so placed that they will 1)C least 
liable to be disturbed by hostile shells and with further reference to 
cominodiousness of deck area, air space, and light.^-*® It is manifest, 
from an investigation of present-day ship (M)nstruction and with the 
knowledge that all compartment communications necessary to offensive 
ciperations arc closed as a defensive safeguard, that the several needs can- 
not be combined in a single station, as in the days of the old wooden ship, 
when hatches and companionways and passageways were roomy and the 
decks were not cut up or encroached upon, and as was lately attempted 
by striking an average (more or less) be Ween the conflicting requirements 
and doing the best possible on such a basis to establish efficient dressing 
stations. The result of this experiment was disastrous in point of en- 
during efficiency. Instances in recent wars prove the fallacy of the con- 
tention which sacrifices a vital portion of each element and is satisfied 
with a composite but defective whole, and it is now recognized as abso- 
lutely ridiculous to establish a dressing station which will have to be 
deserted. The medical service, therefore, must divide its forces and estab- 
lish a number of stations under increasing degrees of protection — a chain 
of relays, as it were, from points near the scenes of fighting activity to 
locations farthest removed from the danger of disturbance or destruction. 
Each such type of station aims to meet at least one of the requirements, 
but, taken together as a system, the ideal whole is complete and the closest 
approach to the best possibilities of the medical service may be realized. 

Primary Stations. — ^Eirst, one first-class or primary station must be 
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located either behind the heavy armored belt or below the water-line, 
preferably the latter, though in lieu of opportunities to comply with 
this regulation, it is to be remembered that nujsses of coal have been found 
to offer relative protection^® and a space between the bunkers could be 
selected. Due regard must be given to the transportation routes, but 
where this consideration does not encounter insuperable obstacles, the 
insistent demand for a protected locality must influence the choice of this 
station. It is possible that such a primary station, with artificial ven- 
tilation and electric lights, may be made to combine all of the desirable 
features except accessibility; but, as its particular purpose is to insure 
safety; to provide facilities for the care of the few gravely wounded who 
may require operation as a life-saving procedure; and to guarantee, as 
far as the fortunes of naval battles {lermit, a well-equipped place where 
more serious work may be carried on during and immediately after the 
battle without interruption in case the regular sick quarters have been 
demolished, or until they can be rehabilitated, this defect is sufficiently 
compensated by the functions of the secondary and relief stations. The 
future may bring such an accommodation t\s this primary station requires. 
With the growing size of ships, architects may give some heed to this 
demand and construct a compartment in some protected place, with 
specially arranged means of communication, for this specific purpose. 
This need not interfere with the general efficiency of the ship, but could 
be adapted for other purposes, such as a store-room, and turned over to 
the surgeon only in the event of war. 

Secondary Stations. — Second, tw^o secondary stations must be 
located — one forward and one aft — in, at least, a partially protected i)lace. 
Of course, the more protection the better, but in choosing these stations 
equal weight must be given to the question of accessibility, their purpose 
being the care and protection of those seriously wounded, who, for one 
reason or another, cannot be transported to the principal station until 
there is a pause in the battle or it has come to an end. 

Relief Stations. — Third, a system of relief stations must be estab- 
lished, connected with and as outposts of ea(*h secondary station, for the 
purpose of gathering in the wounded at opportune moments, rendering 
first aid, and passing them on to more comix?tent hands; and at the same 
time capable of acting independently in administering simple attention. 
These stations must be located with some thought of j)rotection, if possible, 
but nothing of their chief purpose should be sacrificed to that consider- 
ation. Their function demands that they be placed near exposed gun 
crews and in parts of the ship where accidents are likely to occur and where 
men are serving. There can be no stipulation as to their number. As 
many as possible within reason are desirable, ancl it may be necessary 
to establish one for each separate compartment. In selecting the most 
useful locations, the surgeon must take into account the limited numl^r 
of assistants at his disposal and l)ear in mind that commanding officers 
will carefully safeguard their men, by ordering those not actually engaged 
to keep below during long-distance fighting, and that the smaller unpro- 
tected guas would only be manned to repulse a torpedo-boat attack. 
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This system of battle stations for the surgeon’s division is formulated 
with particular regard to the newer ships and the present tendency in 
construction. It, however, represents a principle, and the old ships of 
the navy or the smaller ones built for special service must adopt the system 
as far as possible. 

Disposition, Arrangements, Supplies, Etc. — In war, where all 
is uncertain and sudden, nothing that can possibly be foreseen as 
necessary in the surgeon’s arrangements is to be left to chance. The 
importance to the men who fall in battle of proper organization, faultless 
preparation of instruments and dressings, etc., and well-chosen posts 
makes it a subject for the utmost solicitude. Though the army can and 
does have one definite scheme or organization for the care of the wounded, 
applicable throughout the entire service, and generally under all circum- 
staiKjes, this seems more or less im])ossible in the navy, owing to the vari- 
ation in t3"pes of ships and the more limited number of assistants available, 
etc.'^ In the question of organization, therefore, each ship or type is a law 
unto itself and must be specially considered. Fortunately the Govern- 
ment is now building in larger classes, so that we can more nearly approach 
the comparative simplicity of task imijosed upon the arrn}^ medical corps, 
in that a scheme carefully worked out for the '^Vermont,” for instance, 
is with minor changes applicable to four sister ships. There are, however, 
certain well-defined and universally conceded principles in the disposition 
of the naval medical department which must and do guide us in the prep- 
aration for battle on all ships, formulated after a conscientious study of 
experiences in the last twelve years, beginning with the Chinese-.Iapanose 
war (1895). There is diversity of opinion in this, as in most matters of 
import, which at first thought seems to complicate the i)robl(an and to 
eml)arrass the solution, but in the United States we have come to regard 
the matter as settled for the present, at least, and instructions, embracing 
the established principles, have been issued ‘‘for the guidance of the 
medical corf)s”** and for the information of the service. The adaptation 
and elaboration of this working plan usually devolves upon the senior sur- 
geon of each shij), with the approval and assistance of the commanding 
officer, and he must exercise the resources of his own judgment for such ar- 
rangements before, during, and after battle, as he may think will abridge 
his labors ami conduce to the perfection of the aid he is expected promptly 
to render to the wounded.^® 

When action is expected and all hands are summoned to their respec- 
tive quarters, there are certain well-determined dispositions and final 
arrangements which fall in the domain of the surgeon and demand his 
immediate attention. Experience has taught much, both as regards ad- 
missible and inadmissible provisions, but still to a certain extent laying out 
a definite plan in trying to regulate the impracticable,'^ for well-nigh 
insuperable obstacles are inherent conditions of naval vessels and the 
succession of events is rapid and terrible and often overwhelming. Such 
are the desiderata which the surgeon must bear in mind and in the presence 
of which he must prepare his department and fortify his mind against the 
inevitable events of an engagement in order that he may act with calm- 
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ness, energy, and efficiency. It is necessary to make minute specific 
provision with a clearness of discernment and expedition assured by re- 
peated drills, and to satisfy himself that the disposition made will respond 
to the necessities of the trying conditions of the coming emergency.^® 
Reviewing the points for consideration at this important time we find: 
The Sick and Disabled. — ^These must be moved to a place of safety 
behind the armored belt or below the water-line where their presence 
will not interfere with the operations of the combating force. Those who 
are convalescent but not well enough to go to regular posts or whose 
malady is not an impediment, together with assigned non-combatants, 
may be employed in rendering useful services to the surgeon.^® 

Medical and Surgical Supplies. — (a) In General . — Indispensable sup- 
plies should be divided among the dressing stations to avoid the danger 
of destruction of the entire equipment and of being thus reduced to a con- 
dition of utter helplessness. This policy serves the additional purpose 
of economizing time for those engaged in the succor of the wounded in 
various widely separated parts of the ship. Hospital material is to be 
moved to the designated places by the hospital corps, who understand 
their value and use, because it is vastly important that all articles neces- 
sary to a completely equipped station be properly distributed. 

(h) Detailed Outfit . — The dressing stations must be outfitted in ('on- 
formity with the degree of relief to be undertaken during battle; and 
also, with a foresight of the probable number of wounded and the nature 
of their wounds, and all arrangements must be in keeping with the serious 
character of general action. Each dressing station must be entirely in- 
dependent in this respect, as far as available special instruments will per- 
mit. The equipment of tlie primary dressing station must ])e the most 
complete and all valuable supplies in excess of the needs of the other sta- 
tions should be stored and safeguarded there. There is, of course, no diffi- 
culty experienced in dividing the common supplies, such jis dressings and 
other surgical accessories, and such medicines as would be used in emer- 
gency work. The usual outfit shouUl consist of : (a) Anesthetics— chloro- 
form and local anesthetics; (b) hypodermic provisions — including syringes, 
sterile water, and drugs — whisky, aromatic spirits of ammonia, digitalin, 
ergotin,strychinin, at ropin, morphin, and adrenalin; (c) disinfectants and 
appliances for cleansing — tincture of green soap, nail-brushes, razors, biisins, 
trays, two liters of carbolic solution (5 per cent.), five gallons of bichlorid 
of mercury (1 : 1000), at least five gallons and as much more as obtainable 
of boiled water, a large quantity of normal salt solution, Davidson rectal 
syringe, irrigator and transfusion needles, and a large (quantity of J per 
cent, picric acid solution; (d) dressings, sutures, etc. -cotton, plain gauze, 
iodoform gauze, picric acid gauze, lint, towels, sheets, operating gowns, 
gauze and muslin bandages, rubber drainage-tubes, tourniquets, safety- 
pins, assorted sizes of silkworm-gut, silk, plain and chromicized catgut, 
and assorted needles; (e) instruments: all instruments are to be laid 
out for quick selection and the most commonly used are to be ready 
sterilized; (/) accessories: pus basins, buckets, pitchers, Kelly pads, etc. 
All articles above enumerated which are to be sterilized must be ready 
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prepared as required. Those dressings not ready for use as supplied 
are to be cut and packed in towels and sterilized by steam. The operating 
table and all movable and necessary operating-room furniture are to be 
transported to the principal battle quarters. For the secondary dressing 
stations other operating tables must be improvised by the ship^s carpenter, 
though generally the small mess tables will suffice for the purpose. In 
respect to other requiretl furniture at these stations, similar provision 
will have to be made. No glass containers should be used here except 
such, perhaps, as are surrounded by wickerwork. Among other things 
in clearing the ship for action, inflammables must be boxed or otherwise 
made ready to throw overboard upon the order. I^anterns must be put 
in order and matches provided, in case the electric circuit fails, also swabs 
for mopping up decks and a sufficient quantity of drinking-water. 

The relief stations must be outfitted with mattresses, first-aid dressings, 
tourniquets, stretchers, and life preservers. They should also be forti- 
fied with hammock rolls and the bulkheads may be cf)vcrcd with tarpaulin 
to catch fragments and splinters. These precautions should also be 
employed at the secondary dressing stations. 

Personnel — Surgeon’s Division. — This will include medical officers, 
hospital stewards, hospital apprentices <nurscs), and others of the crew 
assigned to assist in the hospital work. 

(a) Senior Surgeon , — If there are two or more surgeons, the senior 
will take his position at the princi])al dressing station ready to receive the 
serious and urgent ones. If but one, this dressing station will still be his 
post, and from there, as need be, orders and acklitional supplies may be 
issued to his staff serving at such other stations as the type and size of the 
ship make desirable. It is well for the senior surgeon to keep in touch 
with tlie captain, if possible, i\s he alone can determine the propitious 
moment when the (jonsiderations of humanity may be permitted to sup- 
plant consideration of the naval ojxjrations wliicli always take precedence 
in point of importance.^ In this connection it must be remembered 
that the business of every one on such occasions as we are now antici- 
pating is to secure the greatest efiiciency of his own department without 
trenching on that of others,^® and thus contribute, not only actively 
but passively, to the achievement of the hour. 

(b) The junior surgeons will occupy the secondary dressing stations. 
If there is only one junior, he will alternate between these stations, work 
being prepared at one while the other is in use. If unengaged, he will 
also make periodic excursions to the relay of relief stations. In the ab- 
sence of a junior surgeon this duty will be iissumed l)y the hospital steward. 

(c) The hospital steward will be attached, with the senior surgeon, to the 
principal dressing station, and act with this post as a center, bearing 
orders to the various accessory stations and giving any needed relief 
to those wounded who come under his observation. During the interval 
he will assist at his regular station, administering anesthetics, hypodermic 
injections, applying dressings, and in other ways making himself generally 
useful. In the absence of a junior surgeon he will assume his duties as far 
as his knowledge will permit. 
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(d) The hospital apprentices, or nurses, will be detailed according to 
their number — at least one (preferably two) at each of the dressing 
stations, to sterilize instruments, to prepare solutions and dressings, and 
apply the latter, or to assist in any operation. If there are a sufficient 
number, it is desirable to have a nurse at as many of the relief stations 
as there are nurses available, but particularly, as far as can be foretold, 
at the one most likely to handle the greatest number of the wounded. 

(e) The non-combatants assigned to the surgeon^s division are to bo 
carefully trained in giving first aid to the wounded and, when the ship is 
being cleared for action, the men so assigned report to tlic medical officer, 
who details them to ambulance and special emergency duties at the relief 
stations, giving them final instructions in regard to their duties. These 
relief station crews should consist of four men each and have no other 
duties to perform; but in ciiso the complement does not permit of this, 
they should be drawn from the stations from which the}^ can be spareil 
for temporary service. In no case, however, where it is possible to avoid 
it, should they be members of main or intermediate battery gun crews, 
either on engaged or unengaged sides. They will usually consist of 
such members of the crew as musicians, mess attendants, cooks, etc. 

Finally in respect to the personnel of the medical department, the 
surgeon ascertains that the members of his staff know their stations and 
clearly understand what part they have to play, so that there may be no 
hampering confusion in time of action. 

First-aid Dressings. — (a) The Packets . — FiVerybody is familiar with 
the character of the small first-aid packet as used in the army, but in 
naval warfare, as over 90 per cent, of the wounds are of large size,®*’‘ their 
adequate protection demands a dressing of more ample dimensions. 
^‘Stokes’ shell wound packet” was planned to satisfy the first-aid in- 
dications of such wounds. They are made as follows: 

''A piece of No. 16 galvanized wire gauze is shaped into a parallelo- 
gram 8 inches by 6; 4 feet of gauze is cut off the roll, is folded lengthwise, 
and is securely stitched to one 8-inch side of the wire form. The wire 
frame is filled with cotton in the form of a compress Jind the gauze is folded 
over it and is stitched to the frame for security. The remainder of the 
fold of gauze still attached is snugly wound about the rigid compress. 
A piece of unbleached muslin 4 feet long and 9 inches wide is then stitched 
to the free end of the gauze and it, too, is made to encircle the form. Its 
free end is nicked with the scissors at several points so that tlie whole 
dressing may be easily secured by splitting and tying the muslin. Three 
safety-pins fix the muslin at the sides and ends.” This dressing can be 
made on board ship, sterilized there, and is to be prepared in quantities 
only when likely to be needed in actual warfare. 

(b) Distrihution. — First-aid dressings are very important for emer- 
gency use, should a relief station crew fail for any reason to visit the divi- 
sion suffering injury, an<l where, as in modern l)attleships, the injured 
&re often isolated and dependent upon their own or a shipmate^s ability 
to relieve. Kvery man is to be provided with an individual packet to be 
attached to his person at some uniform place, and, in addition, canvas 
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bags containing an abundant supply of these packets, particularly for 
shell-wounds,^* are hung on a stanchion or bulkhead behind each exposed 
gun and in the casemates. The turret will be equipped amply with first- 
aid provisions and the turret crew will attend to their own wounded, laying 
them aside where they will not hamper the operation of the big guns. 
It may be possible for members of the surgeon’s division to reach this part 
of the ship and succor the wounded during action; but against the fact 
that such visits might prove impracticable, the turret crews must be given 



Flo. .*512. — The Upper Tortion of the Illustration Shows the Shell-wound DuKHHiNcj Be- 
iNO Appijkd, also Same Completed. The Lower Portion ok the Iij.uhtration Shows 
THE Contents of a First-aid Pac'kaoe. 


special training in first-aid methods. Indeed, the practical and careful 
education of the whole body of officers and enlisted men is essential to 
future progress in the treatment of wounds.^^** 

Clothing. — In entering upon an engagement, time permitting, the 
whole ship’s company, particularly those above the water-line and in 
exposed parts of the ship, should bathe and shift into clean underwear 
and overgarments (as few as needed), with a view to minimizing the 
chance of that serious infection which has in the past been a prominent 
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characteristic of all shell-wounds, owing largely to the sweat of unclean 
skin and to soiled clothing which is carried to greater or less depth in the 
wound by the injuring missile. This precaution might well be carried 
a step further, and a set of underwear for each man, done up in a little 
bundle, labeled and sterilized and stowed away ready for issue at the re- 
quired time. Thus the desired aseptic undergarments for each man would 
be Jissurcd and (;ould be expeditiously distributed by divisions and name. 
This idea comes from the Japanese, who suggest, also, that each gun's 
crew be provided with a bucket of boric acid solution for laving their 
eyes when temporarily blinded by smoke and powder-dust. J^neumatic 
or rubber-soled shoes for those serving in the vicinity of guns arc recom- 
mended with a view to diminishing the upward vibration and lessening 
the violence of shocks. 

Protection of the Ears. — ^The imminent danger of that serious yet 
in a measure preventable accident, rupture of the tympanic membrane, 
demands prophyhuitic consideration in preparation for battle, and every 
man should be compelled to place a pledget of cotton or its equivalent in 
each car. The ne(;essity of compulsion in a matter so rational may be 
a surprise to some, but the advice is no mere waste of words. “Neither 
gfliccrs nor men take kindly to the use of artificial means, 

— cotton, wool, etc.,- although the practice is more uni- 
versal than it was a few years ago. The discomfort 
caused l)y the presence of a foreign body in the ear, 
added to the dullness of hearing produced (a serious 
condition where orders of command arc of vital imf)or- 
taiK^e), arc the chief reasons for this, and the sailor con- 
siders it too effeminate."^® The cotton should be loosely 
packed so that it will not touch the tympanum, and as 
an additional precaution, the mouth may l)e kept slightly 
open for the purpose of equalizing the pressure on the drum. These 
expedients somewhat lessen the likelihood of ru])ture and traumatic 
myringitis caused by the impact of suddenly compressed air or Re- 
peated violent air vibrations, but the open mouth access to the Kusta- 
chiaii passage “must tend to intensify air concussions on tlic foramen 
ovale, and therefore increase the iigitation of the fluid in the labyrinth."^® 
Klliott has advanced a pace in prophylaxis along this line and has 
shown ingenuity by the invention of a little device which is an excel- 
lent substitute for cotton, and in several respects is superior to it. It 
consists of a small, tortuously perforated celluloid ball and wing, the 
former fitting snugly into the auditory orifice and being firmly held in 
place by the latter, which presses back against the auricle. Its i)articular 
merit lies in the fact that while the voice is (list inertly heard, the shock 
to the ear is reduced below the danger-point, (flicatle, of Kngland, be- 
lieves that he has found the material which will accomplish the dual 
purpose of preventing deafness and enabling a man to hear orders given. 
It is a mixture of animal wool and modeling clay, is easily worked into 
the ear and easily removed, and being plastic, fits the aural passages of ears 
of different shapes and sizes. 



I ' m , 5i:<.- Ei.ijott 
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Conclusions. — ^The last duty of the medical officer in the time between 
the call to quarters and the time the action actually begins is to make 
a final inspection of his dispositions and arrangements, to assure himself 
that every provision is in place and nothing forgotten. A buoyant, 
encouraging demeanor, no matter what his fears may be, and an occasional 
well-directed cheering word, are also, in a moral sense, a part of his duty 
in this preliminary stage and during active hostilities as well. 


CONDUCT OF MEDICAL DEPARTMENT DURING BATTLE. 

During battle the efficiency or inadequacy of these arrangements will 
develop, but it must be remembered, in judging the results in any partic- 
ular case, that the brevity of engagements between large ships and the 
rapid succession of events in modern naval warfare, coupled with the com- 
plex construction of ships, will severely try any hospital organization, 
no matter how perfectly conceived, practicable, and thoroughly drilled it 
may be. 

It is a naval maxim that the greatest possible weight and rapidity 
of fire in the minimum of time win battles, and, when once the enemy has 
the correct range, the amount of shot and shell that it can throw into an 
opposing ship is so appallingly great that there will be no time for think- 
ing out new problems.^'® 

Personnel. — ^The conduct of the surgeon and his staff under these 
conditions must conform with the principles which experience has dic- 
tated lus wise and most (jalcnilated in the end to subserve the best interests 
of humanity and the business in hand. 

The life of at least one of the surgeons must be absolutely safeguarded 
against the time when his services will be most urgently needed, and the 
other, officers and the hospital corps must avoid exposing themselves un- 
necessarily. This dictum expresses a consideration-^not of person but 
of principle, as the hospital staff cannot be replaced on board ship and its 
most important duties are performed when the action is over. Pixeessive 
zeal is not in conformity with this rule, and is entirely out of place in the 
conduct of the medical personnel. They must be indefatigable and active, 
but exercise the courage of prudence instead of recklessness. It must 
be said that this required position is not a comfortable one, as there is 
nothing so disturbing or threatening to the morale as an unseen danger, 
but the after-battle needs are for a whole surgeon, ready to i)erform his 
full legitimate duties, and not a wounded, disabled hero. Most of the 
surgeon's work of relief will come at this time. 

Scope of Relief . — During the bustle and excitement of action, 
unfortunately, circumstances force the surgeon to sacrifice his professional 
conscience and do comparatively little; while to his shipmates he may 
seem to be neglecting his plain duty, though in reality he is acting accord- 
ing to approved judgment. His principal object should be to stop hemor- 
rhages, to quickly dress wounds not seeming to require more extensive 
immediate attention, and to perform operations of an urgent nature only. 
If possible, therefore, he should content himself with endeavors to save 
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life until he is less hurried and harassed by the scene of suffering and 
bloodshed as the wounded are crowded upon him, and by the smoke and 
din and uproar which surround him. He may, however, find opportunity 
to administer appropriate medicinal agents, to wash wounds and disinfect 
the surrounding skin, hurriedly to set fractures and apply temporary 
splints, to assort the wounded and prepare them for transportation, and, 
in general, take pains for their comfort and protection frf)m further in- 
jury. If foreign bodies or extraneous matter are seen without the neces- 
sity of exploring the wound, they should be quickly removed before dress- 
ing; but if they are not plainly in sight or there would be any difficulty 
in their removal it will generally be better to defer their removal until 
a calmer interval. Attention to slight injuries, such as involve no danger, 
may be deferred in favor of those cases which are serious; on the other 
hand, the unwisdom of engaging in a serious or lengthy operation at this 
time is apparent. It should not be dreamed of, and any transgression of 
this rule would be the greatest impnidence and injustice. Furthermore, 
even if all other (;ir(;umstances were favorable, prolonged chloroform anes- 
thesia would be hazardous, and ether is condemned iis an inflammable. 

Above all, the surgeons should place the gravely wounded in a location 
where they can keep their eyes on them and exercise an active surveillance 
against any sudden and alarming change in their condition. Each cjise 
cared for should be immediately tagged to save duplication of dosing and 
unnecessary handling of wounds, and careful though brief notes should 
be made at the time to insure accuracy of the official report. 

While the foregoing may be said to limit the surgeon's admissible 
cares and intervention during battle, it is probable that intermissions will 
occur and give opportunity for further and more important work on the 
cases he had put aside iis of secondary concern or too complicated to under- 
take at once. 

Hemorrhage is undoubtedly the most alarming and urgent symptom 
presented to the surgeon during battle.® A general or superficial oozing 
of blood from a wounded surface may not l)e immediately j)ressing in the 
face of other more urgent injuries, but bleeding from a wounded artery 
will at once demand aid, and where the bleeding is profuse, everything 
must be set aside until the vessel is secured. 

Immediate amputation may be necessary when a limb is shattered 
so high that a tourniquet cannot well te retained; but in facing a surgical 
question of this nature, the dictates of conservatism must l)e given due 
regard and should guide in the decision as to proper action. Penetrating 
wounds of the abdomen and thorax should be regarded fus urgent, thougli 
it may be impossible to do more than temporize in these cfises,^^ so com- 
plicated is their thorough management. Fracture of the cranium with 
pressure symptoms will require immediate attention, to the extent ad- 
missible within the circumstances. In this the elevator will be found of 
greatest value, as the more delicate manipulation of the trephine may 
have to he deferred until after action. In case of fatal injury, something 
may be done to palliate the condition of the dying man by means of 
position, opiates, or stimulants. 
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Disposition of the Wounded. — ^That the medical staff can gather 
in many of the wounded during battle, and often have done so, are facts 
which do not enter into tliis tlidactic considenition. There is, and can be, 
no regulation in the premises. The surgeon must be relied upon to 
exercise quick and good judgment in those unforseeable events against 
which no j)rovision can be made, and which make each battle a law unto 
itself. Tlie time of battle, type of shi|), and attending circumstances 
must ultimately guide in reaching any decision as to the conduct of the 
medical personnel. 

A junior surgeon or a hospital steward making periodic trips to the 

various relief stations will inspect the 
wounded personally and ascertain that they 
arc receiving needed attention, giving atldi- 
tional relief himself whenever it seems desir- 
able. At these visits [ilso he will examine 
the wounde<I critically and return them to 
duty or send them to one of the dressing 
stations for furtlier attention according to 
the extent of the injuries. Those not able 
to return to their posts, but who are doing 
satisfactorily under first-aid dressings, will 
be made as comfortable as possible out of 
the way at the relu'f stations. It is often 
|)ossible to determine at a glances whether 
the wounds are likely to IxM'ome the subject 
of early op(^ration or admit of delay and a 
more deliberate examination; tins facilitates 
the disposal of the wounded and secures 
attention where needed and at the proper 
time without any misdirection of eiKirgy or 
lost opportunity. J besides, the welcome as- 
surance that can be given to a sufferer tliat 
his wounds are not of a serious cliaracter 
or atteinled with danger tranquillizes his 
mind and beconi(?s a veritable nerve stimu- 
lant. A well-stocked medical de])artmcnt 
haversack (large size) will be the ])ortable 
ecpiipment for these visits, which must be 
accom})lishcd with the greatest (jxpedition 
consistent with due thoroughness. This 
system of rounds is also tlu? means of reprovidiiig the relief stations from 
the primary or secondary post . 

The ambulance })arties or relief station crews are constant!}^ to visit 
the various accessil)lc parts of the ship in their vicinity where wounded 
men are likely to be found, as at the guns, and when possible, remove 
them to the relief stations. In these searches they will always carry a 
haversack of first-aid dressings, and they will, if possible, administer 
first aid before attempting the trajcct. The wounded who are able to 
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walk will proceed to the nearest relief or dressing station, and others, 
according to the pluuse of the combat, will be transported to the most 
available shelter, there to remain until a hill in or the end of the fight. 
This traject will be jierformed by fellow-combatants or tlie relief station 
crews; and it is to lie remembered, in regard to this disposal of the wounded, 
that the unengaged side is more dangerous than the firing side that is, 
the one exposed to the enemy— as the fragments of bursting shells are 
dispersed in a radiating manner.*-*^ Moreover, as an additional precaution 
against further injury, any considerable grouping of the wounded must 
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not be practised, even though space allows, except where protection is 
afforded by heavy armor.'’’ In isolated compartments it is probable that 
the gun crews will have to apply first-aid dressings and lay their wounded 
aside iis the only possible disposition, and with that limited resource in 
view, each such compartment may 1)C provided with a few mattresses, 
if they will not occupy space needed for battle purposes. 

It would seem a matter of ordinary humanity that the wounded should 
be removed to a place of safety from further injury; yet, at the risk of 
contradiction, one cannot afford to lose sight of tlie character of naval 
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battles in modern times and t he obstructing wreckage on the decks which 
may result from the storm of projectiles, bringing those engaged in relief 
work face to face with the necessity of leaving the wounded men where 
they fall and attending them there by first-aid methods. I^vcn such 
meager attention is sometimes impossible. This applies particularly 
to the defeated ship.’’ Experience in the Chinese-.) apanose, Spanish- 
American, and Russo-, Japanese wai*s may be taken as conclusively demon- 
strating the })robability of periods of su(*h enforced inactivity on the part 
of the surgeon’s division. Indeed, this is frequently stated :is a principle, 
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but it is deemed inadvisable to make a hard and fast regulation of this 
sort, as it would be most detrimental to the moral fighting trim of the 
men on the one hand, and on the other, would interfere with that desir- 
able free-play of discretion whi(*h must be confided to the surgeon. 

In further reference to the disposal of the wounded, however, it can 
be stated jus a principle that they should not be allowed to lie around, 
with due considerations for all the requirements of the hour, if this un- 
desirable state can be avoided. They should be cleared away for three 
reasons; First, humane; second, military, so that they shall not encum- 
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bcr the vicinity of the ^>:iins or otlier space bein^i; employed for offensive 
purposes, and actually hamj^cr the work of tlie combatants; third, 
moral, so that depressing influences which they might exert by their 
presence may be prevented. These three consitlcrations apjdy with in- 
creasing force to: the seriously wounded, the hopelessly wounded, and 
the dead. The dead are to bo thrown overboard, as during a sharp 
action they are but an incumbrance, and the sooner they arc disposed of 
the better. This is one of the grim actualities of war.*® Of couise, the 
danger of leaving the wounded Ijehind, lus in land operations, does not 
have to be considered, all sharing in common the fame an<l fortune of the 
ship."’ Hut there are enough problems without that to embarrass the 
surgeon. Fortunately there occur in all naval conflicts pauses duo to 



Fig. 517. — WRKCKA<it; ox I im*kr I)k<’k of ‘•Ouki./’ from Storm of Kxi'hisivk Mihsii.kh (Hattlk 
OF .Tafan Ska, May SO, 1904). Showing Diffkt’i.tv of Giving First Aii> to Wounoko. 


tactical maneuvers, and during these cassations of fire, which sliould 
be eagerly watched for, the surgeon may hofie tf) remove ami n^lieve the 
wounded to some extent, the surgeons and memliers of the hospital corjis 
and stretcher-bearers busying them.sclvcs clearing the gun positions of 
disabled men and carrying them below to the dressing stations or to 
positions of safety. Regardless of these lulls, however, there may be 
calls for assistance, whenever the wounded fall in great numbers in any 
locality, and the surgeoirs division, particularly those at the rcli(?f stations, 
must l^e on the alert to catch the signals and cries for help above the 
deafening roar of the guns. At these times the relief station crew's must 
hurry to the indicated locality and work with great alacrity in their 
search for and the succor of the wounded.*®*' 

Transportation. — The question of traasportatioh methods during 

VOL. IV — 66 
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the turmoil and confusion of battle has not yet been satisfactorily solved, 
except so far as it conforms to the consensus of opinion that no one form 
of stret(*her, however ingeniously made, is suitable on board ship at this 
trying time. Broadly speaking, the modes of carrying the wounded 
must be various, as the size of the ship varies and as the hatches, ladders, 
and passages and general construction favor one or the other. On battle- 
ships and first-class cruisers some efficient form of stretcher might be used 
to advantage if the bearers were thoroughly instructed and could be relied 
upon to handle them quickly. But in the end, when all has been said 
touching upon the employment of stretchers in time of battle, we look 
to the lessons of actual experience for truth, and these seem to demon- 
strate their complete ineffectiveness. The numerous stretchers, slings, 



Fio. .'>18 . — Wrf.c’kaok on Boat-deck of "Orel,” from Storm of Rxplorivf. Min8ii,F.8 (Battle 
OF Japan Sea, May 80, 1904). Siiowino Difficulty of Oivino Fik»t Aid to Wounded. 


jackets, chairs, and inclined planes, etc., devised and which have been 
tested and proved in peace times, when all (;onditions are favorable, 
fail miseralily when called upon under conditions of stress. The heat 
and hurry and disorder of fierce engagements make their use impracticable 
and the comparative l^revity of the engagements make it decidedly un- 
economic of time, if not actually dangerous, to adhere to stereotyped 
methods of transportation. In default of these, the exigencies of the 
moment demand improvisations, but it is greatly doubted that any 
systematic attempt at transportation should be undertaken, and what 
little Iransportation is done to places of refuge and relief away from the 
tumult of guns must l)C accomplished hy methods of hand carriage — 
one, two, or more bearers.' In the furious battle of the Yalu (1894-95) 
the Japanese discarded stretchers early in the day, the wounded being 
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carried below or to places of safety by .shipmates, who took them pick-a- 
back or as circumstances indicated to be the most convenient and com- 
fortable. The method of hand carriage, and that alone, will secure the 
expedition so desirable and necessary. But even this expedient is un- 
certain. There is no fixed personnel for the service, and bearers become 
more and more scarce in direct proportion as battles reach their height 
and the able-bodied men find their greatest need at the guns and in the 
fighting parts of the ship.^ 

The wounded, therefore, must in the main lie where they fall, as 
previously stated, and accumulate until there is either a summons for 
general relief or an abatement of operations, which give the surgeon’s 
division an opportunity, or an end of the engagement. In some instances 
the mortality luis been so high that the ship was obliged to withdraw 
from action and adjust herself to a diminished crew and to clear her 
decks of the encumbering wounded and dead. 

The (piestiorj of transportation after battle is an entirely different 
matter and will be discussed in its i)roper place. 


SURGICAL CONDITIONS OF NAVAL WARFARE “ 


General Considerations. 

course, and there is frecpiently 
great doubt and perplexity as 
to the nature and direction of 
wounds on hoard ship from the 
variety of the bodies that arc 
either directly projected from 
the guns or put in motion by 
the shells striking them, or from 
the fact that these are diverted 
in their course by the innumer- 
able more or less resisting and 
deflecting obstacles.*” 

Nature of Wounds.- It is 
out of the question minutely 
to describe all the multiplicity 
of slight exfoliations, contused 
wounds, and burns; these must 
be omitted. They are the usual 
accompaniments of the larger 
and principal wounds, which 
latter have a wide range of 
variation, from the minuteness 
of a pea, such as are inflicted 
by small-caliber bullets, to the 
mutilation of the whole body. 


Projectiles rarely follow a rectilinear 
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Within these extremes of degree; wounds may lie of any nature, including 
deep contusions, with visceral or bone involvement , blind wounds, penetrat- 
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5ng wounds, and lacerated wounds of greater or less extent, with loss of 
tissue. Some are accompanied by fracture or dislocation, or both may be 
present; limbs and other parts of bodies are torn away; bones protrude 
through the flesh; and the soft parts deep down into the muscles are clipped 
out clean by slicll fragments.® Indeed, a grave complexity of wounds, all 
simultaneously received, is not uncommon, and along with this frightful 
mutilation and laceration there is ibuming and charring of greater or less 
extent, due to the fact that the checked force of impact and bursting pro- 
duces a dull rod heat in the fragments of shells.*^ Structures of the most 
vital importance, such as vessels anti nerves, narrowly escape, if they are 
not actually frequently involved, and all these complications illustrate the 

concomitance of the composite 
injuring elements in exploding 
shells. Indeed, no language can 
port ray the infinite variety and 
horrible gravity of the wounds of 
naval warfare. The small-caliber 
bullet inflicts wounds which per 
se are more often aseptic than 
septic, and, furthermore, it 
seldom carries with it into the 
tissues clothing or other infected 
material. In these respects the 
army has distinct advantage over 
the navy, as most of our wounded 
suffer the larger, almost invari- 
ably infected wounds of shell 
fragments and other irregular 
missiles.^® 

Cause of Wounds.— Ord- 
nance is tending to figlit at longer 
and longer ranges, and in time 
there will be very little use for 
smaller caliber rai)id-fire guns 
in a sea-fight between modern 
battleships. This change is in 
part attributable to the perfecting of torpedoes and the increased range 
of their effectiveness. The larger calil>ers have tremendous penetrating 
power and are being exercised with a rapidity and almost automatic 
regularity of fire, precision of aim, and accuracy of range, which guarantee 
the maximum destruction and create the most serious possibilities, nay, 
probabilities, jus to the number of wounded. Furthermore, the shells 
are charged with modern high explosives, which upon exploding scatter 
a multitude of iireguhir fragments varying in number from twenty to 
fifty pieces^'' and form a destmctive area® that in reported instjinc'es has 
reached from fifty to one hundred men and more.^^ The greater the 
fragmentation of shells, the greater will be the number of men hit and the 
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more wide-spread the results; but, as a necessary consequence the in- 
tensity and gravity of the individual wounds will be lessened. 

By far the greater 
proportion of injuries 
and wounds result from 
shells, as such, and their 
fragments, when they 
explode, or indirect pro- 
jectiles, like splinters of 
metal and wood from 
divers parts of the ship’s 
structure that have been 
transformed into vulner- 
ating bodies by the pro- 
digious driving-force of 
a striking shell, llie 
ignition of exposed am- 
munition placed at the 
guns or piled up at maga- 
zine entrances by shells 
or back-flares; bursting 
of imperfect guns; boiler 
explosions and scalds; 
and falls caused by 
shock or vibration, are 
all frecpient sources of 
wounds, injuries, and 
wide-reaching disaster. 

Not the leiist among 
these collateral or secon- 
dary causes of injury is 
what has been termed 
bhist-concussion. Sev- 
eral of these considera- 
tions of secondary injur- 
ing effects are dependent 
upon actual gun-fire 
under stress of belliger- 
ent action — others not, 
though they are inti- 
mately connected with 
the exalting influences 
of warfare. Happily the 
danger of boiler explo- 
sion and bursting guns 
becomes less and less 

frequent as construction is perfected; and as the possibility of other 
accidents appears, necessary precautions are formulated and enforced, 



Fig. 521. — Fragments op Shkllr Extractkii from Woi'ndr 
OK Ritkhianh an II Jakankhk; Actual Sjzk. 

1 , Fragment extracted from calf of right leg, which inflicted 
large lacerateil wound, fracturing both tibia and flbula; 2, 
fragment extracted from back at left kuIc of teiilh, eleven! h. 
and twelfth dorsal, and first lumbar vertebrie; ribs miitilatisl 
and portion of the intestines and kidney injured; frag- 
ment extracted from lower third of the right (liigh through a 
counter-opening; 4, fragment which causeil large flesh wound 
over nearly two-thirds of right arm, blind wound on the left 
iliac region, and fracturing femur; 5, fragment causing wound 
of left buttock, perforating wound of rigid thigh, and fracture 
of the femur; fl, fragment extracted from rhombojfl muscles, 
which causefl severe laceration of the left side of the shouhler 
with fracdures of sruipula; 7, fragment extracted by counter- 
opening, which causeil wound on right shoulder, passing through 
upper part of scapula below clavicle toward the subclavian 
fossa and abrasion on the right cheek; S, fragment extracted 
from large laceratcHl wound on left temple; 9, fragment w'hicli 
caused wound to the left buttock, passing forwani and down- 
wanl towani the front of the upper part of the left thigh; 
10, fragment which caused wound in lower thin! of the left 
thigh, which was extracted by a counter-opening; 11, fragment 
which caused w'ound on the left jiarietal region, right arm, right 
forearm, and on upper part of the right thigh; 12, fragment 
extracted from wouncl on biw!k of left 
roughening of the ulna. 


$ft forearm, also causing 


1046 


NAVAL SUKC5KUY. 


and mechanisms are improved or devices added throu^^h the ever-active 

inp:cniiity of offi('ers, which reduce 
any given danger to a minimum. 
The “blowout” device now attached 
to big guns, which sweej)s the bore 
clear of inflammable gases and 
debris before the breach is o|)cned 
and prevents back-flares, is a fine 
example of the many inventions 
created by necessity. 

Detailed Consideration of 
Wounds. — Character of Wounds 
Inflicted by Shells, as such, with 
Comments upon Amputation. — 
A shell failing to buret, or a solid 
shot intended only for amior-pierc- 
iiig purposes, produces most exten- 
sive and fatal injuries, for when a 
missile of this kind, at a high rate 
of velocity, strikes a part of the 
body directly, it carries all beforc 
it. “When a portion of a limb is 
carried away in this manner, the 
end which remains presents a flat 
stump nearly level, and much con- 
tused; the mus(*les on the fa(‘e of 
tlic stump are crushed and lacerated and do not retract ; the interstices 
in the tissues are filled with effused blood; splinters of bone and bone 
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dust are found on the far side of the stump, ‘but the remainder of the 
shaft is not fissured or splintered.^'' 
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'‘If, on the other hand, the force and velocity of an unexploded shell 
has much diminished before striking!;, a portion of the body or limb may 
still be carried away, but the condition of the injured j)art is somewhat 
different: the amount of laceration of the soft tissues is greater; the skin 
and muscles arc more irrcfJiularly torn, and shreds or ribl)ons of these 
tissues lianp; from the wound; the muscles are more separated fi*oin each 
other and show signs of having been partly dragged out from their sheaths 
and intermuscular septa; the face of the stump, if a limb be concerned, 
is more jagged and uneven; the bone splinters seen on the exit side are 
larger; ‘the remainder of the shaft is not so smoothly cut across, and fis- 
suring and splintering occur in it to some extent' (Longmoie)."^“‘‘ 

Wounds of this origin sometimes imperatively demand imineiliatc 
operation, such as amputation. In cases of this sort particular!}^, judg- 
ment and not impulse should 
guide. The time that has passed 
from the instant of the wound 
should be taken into considera- 
tion, though this is not usually 
long. Hemorrhage, of course, 
permits no delay of the neces- 
sary procedures for its control, 
and in regard to other fcatuies 
of the cases, they should be cared 
for as soon as possible, because 
the men arc still in an exalted 
condition, f)ossesscd of their full 
vigor and moral courage, and are 
better able to support the opera- 
tion and its consequences. One 
should not go to the other ex- 
treme, however, and operate too 
soon. General or constitutional 
shock is usually well marked in 
cases of shell- wound, and if shock 
has occurred any interference 
beyond the requirements of first 

aid must be delayed until the pulse is again full and reacrtion has 
taken place. Amputations performed before the wounded have lecov- 
ered from tins injury to the nervous system ani neajly always ({uickly 
fatal. The human system docs not seem able to su])|)ort these two 
shocks in close succession. It therefore mquires a fine appreciation on 
the part of the surgeon as to the time which should elapse, and it is 
right to say that the numlx^r of cases which do not permit waiting arc 
comparatively few.*" As a further miison for delay we find ct)nservative 
surgery afFirming its principles ^^ith growing energy. “ 'Tis true indeed," 
says Moyle, “he is a good surgeon that can take off a limb dexterously; 
but he is a better that can save it and heal it."^'-* This quaint observation 
in the year 1702 seems to have Ixjen a proi)hetic promise for the future 
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of naval surgery, as it wjis offered as advice to the naval surgeon of that 
period. Today the efforts of all surgeons, championed by the rules of 
asepsis, tend toward this end. It is recognized that the conserving of 
members does not expose one to the chances of death more than untimely 
amputation, and that where delay is not otherwise contraindicated there 
are distinct advantages in deferring these cases to a later period, when 
they then become operations of choi(‘e.^‘* Anything like a set operation is, 
however, seldom possil)le, the condition and form of the injured tissues 
requiring special operations. It must be remembered, also, in contem- 
plating any serious o})eration, that during times of hostility, whether 
actually engaged or not, a fighting ship is but an emergency hospital, 
and the sick and wounded will have to be transferred and must be kept 
in as good condition ius possible for this further trial and discomfort.'® 
Character of Wounds Inflicted by Large Fragments. — T^arge 
fragments of sliell have a comparatively feeble flying power and their 
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ability to penetrate living tissue is not usually very great; they rarely 
perforate. Their irregular Jagged shape, however, makes them vicious 
missiles and they contuse and la(*erate the soft parts to an enormous ex- 
tent. Their form and velocity, therefore, are best calculated to produce 
injury which is great in area rather than in depth. “Perhaps the most 
typical kind of wound produced by shell is that seen when a fragment has 
cut or torn its way into the soft parts and remains there, more or less 
buried, and it is remarkable what huge masses of metal are occasionally 
hidden away in this manner. The entrance wound in the skin is nearly 
always smaller than the cavity in which the missile lies, and it is often 
difficult to account for the passage of so large a piece of metal through 
so small an aperture. The sides of such a cavity in a badly lacerated 
wound do not show much tendency to come together when the foreign 
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body has been removed, as the parts are so devitalized and torn by the 
searing influence and force to which they have been subjected that they 
are incapable of resuming their original relations to each other/'^*“* 

When a part of a limb is carried away by an unexplodcd shell, or a 
severely lacjerated wound is produced by a large fragment, although s(imc 
time after the occurrence of the injury there may be no sign of contusion 
and ecchyrnosis of the surface in the immediate proximity, yet these 
will sooner or later show themselves in a very marked degree ; the condition 
of the parts after a day or two will be exactly as though they had been 
directly injured, and a knowledge of this fact will affect the question of 
primary amputation and the 
situation at which it should be 
performed.^"*' 

Character of Wounds In- 
flicted by Small Fragments 
and Splinters. — Most w’ounds 
caused by the penetration of 
small fragments or splinters of 
material from surrounding struc- 
tures are blind, and the former 
missiles may be taken for granted 
even though not seen, when the 
wounds have reached the deeper 
parts of the body.^® Multiple 
small scattered w'ounds are also 
noted as a result of a shower of 
these small fragments. It is this 
chuss of wounds which represents 
the greatest likelihood of contain- 
ing infecting substances. When 
near important regions of the 
body these wounds require very 
careful examination, in order 
that the danger of overlooking 
extraneous matter may be ex- 
cluded. The early consequences 
of neglecting this injunction 
vary with the region of the 
body concerned; the remote sequel is avoidable fatality. 

The general management of all shell-wounds is in accordance with 
common sense and the requirements of modern surgical methods; strict 
asepsis or, better, antisepsis must be observed, and as a cleansing, sooth- 
ing, and recreating lotion, warm normal saline solution is particularly 
useful. The surrounding skin is to Ixj <lisinfected and all extraneous 
bodies, as fragments of metal, splinters of wootl, rags of cloth, and sand, 
etc., or substances accidentally foreign, as coagulated blood, hair, pieces 
of bone, and detached flesh, etc., are to be extracted; severed blood- 
vessels are to be ligated and injured nerves and tendons repaired; in 
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wounds having regular edges and in which the damage to underlying 
tissues has not been great, sutures may l)e tried, but in deep large irregular 
ones in which, exclusive of considerations for the almost certain infection, 
any approach to healing by first intention could not be expected, drainage- 
tubes must be introduced and the area of exposed raw surface reduced 
by approximating edges and binding detached integument to under- 
lying tissues with bridge and tack sutures. Blind wounds with small 
inlets must be enlarged for convenience of examination and the removjd 
of foreign bodies, and at the same time with a view to preventing any 
accumulation of discharge afterward. 

Regional Wounds. — As most persons injured generally show 
several wounds, any classification of the scat of injury is more or less 
arbitrary, and the tabulation must be according to the most severe 
wounds.^^® Statistics for recent naval battles show that the number of 
injuries caused by projectiles, arranged according to locality, except 
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complete destruction of the whole body and extensive burns, is greatest 
in the region of the head; then, in order of frequency, the lower limbs, 
the upper extremities, the abdomen and lumbar region, the chest and 
back, and, last, the neck.^^® 

Wounds of the Cranium. — Some of the most disconcerting and 
difficult cases are those with wounds about the head and face. ‘^The 
destruction of tissue and disfigurement is often frightful, as where a 
man has the jaw shot away or the outer wall of the orbit blown off, 
leaving the eye and its attendant nerves and muscles exposed to view.^^^^* 
The cranium may be completely crushed, with pulpification of the enceph- 
alon, or it may sustain any variety and degree of fracture in one or another 
of the cephalic regions — basal, occipital, frontal, parietal, or temporal. 
'‘The inner table of the skull, as a rule, is liable to be broken more widely 
than the outer, and, accordingly, it is not infrequently found that the 
former is injured when the latter is intact.'''®^ 'Tt is hardly going too far 
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to say that as a general rule of surgery, it should be understood that all 
injuries of the head in which there is evidence of actual con- 
tact of the projectile with the bones of the skull require operative inter- 
ference (sooner or later) to give them the best chance of recovery.”*®*^ 
The visible injury is no criterion of the real damage which may exist 
within, and though at the time there may be no signs of cerebral injury 
or of intra(;ranial hemorrhage, the necessity for operation should not be 
seriously or long doubted. 

Wounds of the Spine. — Spinal injuries, such as dislocation, fracture, 
and concussion, are frequent, and portions of the vertebral column may 
be carried away and otherwise 
badly mutilated. The manage- 
ment of these conditions must 
conform to well-established rules. 

Further than this, it need only 
be said that where the extent of 
damage is not obvious and pres- 
sure symptoms survive the re- 
covery from shock, no time 
should be lost in resorting to 
laminectomy or other operations 
indicated for relief, as the pro- 
cess of nerve degeneration insti- 
tuted by the injury will extend 
as long as the cause is permitted 
to act, and the ultimate result 
will be by just so much impaired. 

If the cord is severed, it should 
be sutured if possible. Though 
this promises little, it offers the 
best chance out of an otherwise 
hopeless paraplegia. 

Wounds of the Extremities. 

— The most common injuries to 
these parts, and, when they are 
not immediately fatal, the most 
formidable, are fractures in 
which the bones are crushed 
into numerous irregular frag- 
ments that are forced into the flesh, tearing and destroying the soft 
parts, blood-vessels, and nerves, producing a combination of all the 
complications that can render a wound severe and dangerous.'® Recent 
naval battles, however, furnish evidence'®® that even in api)arently severe 
wounds the bones may suffer only superficial damage, the keen edges 
of a spent shell fragment injuring only its outer wall or plate. The question 
as to the advisability of amputation will certainly often arise, but its 
determination must rest with the individual surgeon. Many liml)s can 
be saved by intelligent conservatism, but the life of the individual, on 
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the other hand, must not be jeopardized by such overweening confidence 
in the power of nature as will lead to errors of delay.*® 

Wounds in the lower half of the body call for the utmost solicitude 
owing to the vital structures concerned. Many of them are immediately 
fatal as a result of the contusion and shock incident to the infliction, and 
independent of the visible wound. Instances have been reported in 
which the abdominal parietes have been entirely torn away, leaving the 
viscera ex])osed and a])j)arently intact but, its a rule, one or more of the 
viscera and the large blood-vessels are destroyed by the pieces of shell.*^*' 
The most common wound of the region is a penetration of the cavity, 
with more or less internal damage, and here the usual ])roceMlurc for 
reac^hing and removing tlie missile, stopping lieniorTliage, and repairing 

ruptures and tears of the 
hollow and solid organs must 
be followed. 

Wounds in the upper 
half of the body are coiri- 
])arable to those of the lower 
half in point of gravity. 
The sharp edges of the ])ene- 
t rating fragments cut and 
lacerate the lung tissue and 
often result in extensive 
hemo-pneumothorax,'*'*-’*’' if 
nothing worse. The partic- 
ular injunction to l)e ob- 
served in the care of cases 
of this class is that f)ainstak- 
ing efforts must be made to 
find and extract a penetrat- 
ing missile and the extrane- 
ous matter which may have 
been carried with it, as 
otherwise empyema or pyo- 
hemo-pneumothorax tis a 
distressing complication will 
surely intervene.*^*‘ Suture of heart wounds may be attempted, but the 
moment of its urgency is usually so unfavorable to its successful accom- 
plishment, to say nothing of the very dubious pros|)ects of the ultimate 
results looked for, that one is rarely warranted in undertaking such an 
unavailing expenditure of time so valuable to others, who offer a surer 
response to emergency relief. 

Injuries of the Eye. — Instances of rupture of the iris are on record, 
produced, it is supposed, by the sudden and forcible contraction of the 
muscles of the eye that the shock of a w^ound in the orbital vicinity oc- 
casions. These singular injuries usually terminate in cataracts.^® The 
eye may sustain other direct injuries which require enucleation. 

Injuries of the Ear. — The ear is subject to grave accidents peculiar 
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to the service. This deliciite orf»:aii suffers more (Uinia^e from mere 
gun-fire than any other part of the body, the vibrations being conducted 
to the labyrinth both by way of the outer and middle ear and through the 
hard bony parts of the skull, causing respectively the curable ruptured 
membrana tympani and the irreparable gun-deafness produced by re- 
peated injury of the delicate neiwe terminals in the internal ear.‘‘* Our 
immediate concern is with the former. This injury is effected by ‘^ex- 
plosion gas’' (gas produced by the explosion of an enemy's shell (*lose by) 
and vibrations of air consequent upon firing the ship’s guns.'**‘‘ Though 
often reported, it is l)elieved to be mucli more common than records in- 


dicate, as most probably there have 
been many cases attended witli nip- 
turc, among those killed on the spot 
or who died soon after, which esca|)ed 
notice. When the tympanum rup- 
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tures, treatment should at once be instituted looking to the avoidance 
of infection of the middle ear.* Of course, it is realized that this advice 
must fail of practicability during the heat of action, but the desirable end 
sought will be in a measure suliserved by the prophylactic cotton pledgets 
distributed before an engagement. The further management of these 
cases need not be discussed here, but it may be safely affirmed that if infec- 
tion is prevented the rupture will heal promptly by first intention. 

Scalds and burns, unhappily of frecpient occurrence, are usually 
injuries of great gravity in the navy, Ix^ing the result of accidents of 
such magnitude as boiler or ])ovvder explosions. The latter cause is the 
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more likely possibility during hostile activities, but it has given rise to 
appalling accidents during target practice, such as the recent catastrophe 

on the U. S. S. “ Missouri,” when some 
thirty lives werc lost. The “ Henniiig- 
ton” disaster in San Diego Jiay ex- 
em})lifies the terrible possibilities from 
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boiler explosions. Some suffer from burns pure and simple; others 
from serious accompanying wounds, and when, in the case of brown 
powder or cordite, the explosion occurs in a turret or other confined 
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space, great pressure is developed as well as intense iicat, which forces 
the gaseous products of combustion (carbon dioxid, carbon nionoxid, 
hydrogen, nitrogen, and methane) into the tissues and is responsible 
for some of the effects produced.®® Bums are veiy extensive, affecting 
not only the exposed parts, such as the face, neck, and hands, but as much 
as two-thinls to three-quarters of the entire surface of the iaody from the 
burning of the clothes.'** As a mle, they vary only in extent, their 
depth reaching not beyond the limits of the second degree, owing to the short 
duration of the flame. There are many cases, however, which exceed 
this average, and the blanched waxy appearance of the uninjured skin 
and mucous membrane, combined with the charred boanl-like hanlne.ss 
of the integument, split open in many jAaces, attest the enormous damage 
and dest ruction that is produced. The burned area is generally blackened 
or browned by the fumes and the unconsumed pow'<ler, and the hair 



Fig. 535 .— Gunshot Wound of thk Abdominal Wall with Loss of Soft Tishuks. 


is singed. Sonic are salivated; and all exhibit a liuskiness of the voic(> 
as if they had inhaled the hot gases. It is probable that many suffer 
from the internal effects of the flame. 

The constitutional s]miptonis vary to some extent, but in general 
follow rather a typical course. At first they denote great nervous exci- 
tation and apprehension; accompanied in some cases with night terrors. 
This may be succeeded, through reassurance, by a jierrnanent normal 
mental state, or in the most serious cases may pass beyond into a condition 
of shock and collapse. Pain and thirst arc intense. In cases where 
inflammatory reaction sets in the temfieraturc rises in a remarkable 
manner, and the involvement of a considerable surface is usually attended 
with septic absorption. Necrosis and sometimes even dry gangrene are 
prominent among other complications. 
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The treatment must first be directed toward supportin^z; life, relieving 

pain, and lessening shock. Morphin, 
iced drinks, and stimulants should be 
fi-eely iulministcred. The clothing 
must bo cut and removed piecemeal 
so tliat there may be no undue pain 
inflicted in the operation, and, when 
ne(‘essary , the part or the whole body 
may be immersed in warm water to 
soften the adhering garments. The 
burned areas may then be (|uickly 
and gently cleansed of sloughs and 
exudations and enveloped in gauze 
wet with w^arm one-half per cent, 
picric acid solution, and this in turn 
covered with i)araffin paper and re- 
taining gauze bandages. Where the 
whole body is burned, it may be 
quickly and temporarily enveloped 
in a sheet wet with |)i(*ric add solu- 
tion. With a view to lessening ])ain 
and discomfort , and the frecpient ex 
posiire of raw surfaces required in the 
usual redressings, it is deemed more 
in consonance with all the indications 
that the following procedure be adopted: Each day, following the original 
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dressing, the bandages are removed and the paraffin paper rejected ; but 
the picric acid gauze is left intact. The wounds are then irrigated through 
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the j 2 :auze by (juaiitities of warm picric* acid solution. Tliis is continued 
until the solution passes away clear, when ajrain paraflin paper and 
bandages are applied. On the fourth day tlie gauze is rejected, sloughs 
are trimmed away, and, after thorough irrigation, a new picric acid 
dressing is ap|)lied. So the cycle of dressings is continued until the ex- 
udate is materially diminished, when a dry powder dressing (aristol one 
})art, boric acid three ])arts, redu(*ed to iinpalpalnlity), coven^d with 
foil or protective and ultimately secured by gauze bandages, can j)ro{)erly 
be employed. Later, when new skin has formed, some unguent may be 
us(k1. Chloretonc has been recuun m ended instead of ]iicnc acid, but 
its value is still sub fudice. In burns of the face scabs should be enc(nirag('d 
and only slightly raised for suffi(*ient irrigation with hydrogen dioxid 
i n easels of re tail ie( 1 i)us . F 'l n g(*rs am 1 
limbs should be splint(xi to })revent 
cicatricial contractions and passive 
motion begun early. Daily doses of 
magnesium sulphate may be admin- 
isterc'd with advantage as a tlK'ondic 
antidote to piciic* acid in the (wemt 
of its absorption and the formation 
of carbol ur('a.**“ 

Special Conditions and Con» 
stitutional Effects,- The naval sur- 
g(H)n is further concerned with a 
number of (‘urious conditions incident 
to tli(^ develo])m(‘nt of: 

Irrespirable Gases and the Con- 
cussions and Shocks of the Gun 
Discharges and Violent Changes 
in the Density of the Air within 
Confined Spaces. — Forexamjile, the 
ra]nd burning or (^xfjlosion of smoke- 
less powdcT, shiniose, or lyddite, pro 
duces a complex gas which variously 
affects all who come within the radius 
of its influence. Some are suddcmlv 
prostrated in unconsciousness otheis experience an exhilaration at 
first, followed by partial loss of consciousness. At least there are sen- 
sations of weakness, nausea, and asjihyxiation.*" The absorption of the 
compounds of nitrogen — nitrites and nitrous acid — is probably respon- 
sible for these symptoms. Recovery may be rapid, liut it usually takes 
(lays before all symptoms have disappeared. Otlier effects of the inhala- 
tion of the produ(its of combustion are those caused by the irritative 
action of gases on the respiratory tract. (Edema pulmonalis is one of 
the dreaded consequences. Important in the list of these vague disor- 
ders and the one meriting special mention in this chapter is that commonly 
known as “ blast concussion,'' which is produced among the men, partic- 
ularly gunners, in greater or less degree dei)ending upon their position 
VOL. IV — 67 
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in relation to the jruns at the time they are fired. Tins consists at first 
of more or less shock, involving the whole cerebrospinal axis, and a feeling 
of great de[)ression in the epigiustrium, followed by nausea. In some 
cases there is a vague mental disturbance a(*companie(l by pain in the head. 
It is probable that the violent shaking suffered is due to the vibrations 
of the deck; while the abdominal sym|)toms develop as a c()nsc(|uence of 
the primary comf)ression and secondary suction effect upon the body, 
particularly the unresisting abdomen, produced by the air displacement 
and immediately succeeding partial vacuum in(*ident to the discharge of a 
large gun.‘^ This condition is not ordinarily of great consecpience jicr se, 
though capable of far-reaching results, but in that it conduces to the early 

development of surgical shock in 
those otherwise wounded. 

Shock. — Nervous concussion 
or shock is often simultaneous 
with or imnuidiatcly follows 
severe and extensive wounds.® 
Reliable observations would 
seem to agree on this general 
proposition, yet, even in this 
class of cases, the vitality and 
mental exhilaration of a com- 
batant may not abate until the 
fight is over, and thus the full 
development of the condition 
may be long delayed. Indeed, 
the immediate constitutional 
effects of precisely the same kind 
of injury vary so miudi in severity 
and duration and are so totally 
diffeTOnt in different individuals 
that no description can be given 
to cover them all. Traumatic 
delirium, occurring in those 
wounded in the neighborhood of 
the explosion of large sliells,^®" 
and paralytic insanity consequent on lesions of the sensory and motor 
centers, are among the forms notecl. Some men piiss into a state of pro- 
found shock from unaccountable fear which the bravest cannot resist or con- 
ceal, and which nothing will abate; while others manifest not the slightest 
depression or alarm, though suffering the gravest injury. It is not a 
matter of (lourage, but is purely temperament al.‘® If only nervous in 
origin, the case will in all probability react soon under proper stimulation 
and the relief of suffering by such means as splinting broken bones in 
severe injuries; but if dependent upon loss of blood, immediate attention 
with stimulants and transfusion or saline injections can alone prevent a 
fatal issue. 

Hemorrhage. — ^All wounds are attended with more or less hemorrhage, 
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and this, with pain in the first stage, is nothing more than an inevital)le 
initial symptom. 

Priniary hemorrhage in most avouikIs in naval warfare is (jomparatively 
slight at the time of injury, owing no doubt to the lacerated and contused 
character of shell wounds and the weakened action of the heart incident 
to shock. Steps to arrest hemorrhage are only occasionally necessary, 
and it will usually be found to cease of its own accord.**' It may be use- 
ful to observe jus a pertinent warning that the indiscriminjite employment 
of a tourniquet in wounds is often extremely prejudicijil. The instru- 
ment is seldom required in naval Jictions except in wounds of the large 
arteries Jind in operations, and everybody who is instructed in its jip[)li- 
CJition jis a first-aid mejisurc must Jilso be cautioned against its use uuless 
obrioudy required. The fear of hemorrhage is the greatest drejid of seji- 
men, and whenever they are Jillowed tourni(|uets they apply them in all 
manner of wounds. The bleeding stopj)ed, the pjitient, fancying himself 
perfectly safe under the protection of this '^gigantic fiend,” creeps into Ji 
corner, where he is not discovered till the ligature hjus cjuised the most 
direful effects, and the otherwise simple wound luus been rendered highly 
dangerous. Sometimes it becomes necessjiry to postpone operjitions in 
consequence of swelling and inflammation produced by this instrumenf 
where its jipplicjition was not required.^^ The vascuhir tissues sluiro 
the njiture of the wound of the surrounding structures, being nion* oi* kiss 
contused above and below, and when vessels are rent the order in which 
their cojits give way genenilly facilitates tlie coagulation of the blood, 
'riiese statements are, of coume, of a general nature, jind do not express 
the truth in all (;ases, for profuse and dangerous ))rimjiry hemorrhjig(^ 
does occur, pjirticuhirly when the large vessels Jire involvcMl jind the in- 
jury is of the miture of a perfonition or luilf rent, so that the inner jind 
middle coats jire not permitted to curl up and fjivor cojigulation.**' The 
principal arteries of the thigh and arm jire too kirge, even though torn 
asunder, to form enough coagulurn to sto|) hemorrhage quickly, juid dejitli 
will speedily ensue if the bleeding is not immediately st Jiunched by tanij)on 
or tourni(]uet. Even then the loss of blood will still ho great. flow(‘ver, 
in the surgicjil history of recent naval wars comf)aratively few (k'aths 
are attributed to primary hemorrhage. 

But there is great danger of secondary hemorrhage , jis the devitjilization 
of tissue in shell wounds is so extensive and deep tluit sloughing jilniost 
always takes phice Jind will involve the vessels which have b(»en contused 
or lacerated.^®® The possibility of serious consequences from this accident 
are, however, greatly reduced under the wjitchful euro of a goful nurs(j 
during the rehitivc quiet of after-battle conditions. The Japanese re- 
ports bear out this conclusion. 

Treatment,— The management of hemorrhage is so important a (piestion 
to military and naval surgeons that any method of treatment which is 
at once safe and available and rational should be cjigerly welcomed. 
Valuable experiments with a view to finding a means of successfully treat- 
ing the grave hemorrhages Avhich our present methods cannot relievo 
are continually being conducted. Crile and Dolly are jimong the late 
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investigators along this line, and they offer conclusions well worth con- 
sidering and quite within the possibilities of naval practice. Indeed, the 
method of man-to-man transfusion recommended is especially available 
to naval surgeons, for there is no class of men in which the spirit of com- 
radeship and humanity is so highly develoi)ed as among seamen. It is not 
feasible or necessary to enter into a discussion of the principal resources 
for treating the conditions; these are given in detail elsewhere. Suffice 
it, that all, though they hold an undcnied place, are for one rcjison or 
another unsatisfactory, and ^Hhc biochemic researches of recent years 
have demonstrated the old methoil of blood transfusion to be inapplicable.'' 

Prognosis and Complications. —The condition and progress 
of wounds^® will depend entirely upon the length of time which elapses 
between the moment of their infliction and the hour and character of 
surgical attention rendered. Where immediate thorough attention is 
given, even large wounds may heal kindly and comparatively rapidly, 
allowing for the very natural inflammatory reaction to the contusing 
force, which ajipears as a reddening at the margins of the wound and 
slight suppuration. Small contused and perforated wounds will often 
heal without any sign of inflammation or suppuration when early pro- 
tected by an emergency dressing. In the larger, deet)er wounds and 
those vast lacerations so frequently encountered, however, the process 
of healing, even with the utmost care, is sure to be slow, and the course 
will bo marked by sloughing, suppuration, and possibly se(a)ndary hemor- 
hage. The minutest scrutiny sometimes fails to discover all foreign 
bodies, and gradually small pieces of clothes and i)articlcs of crushed bone 
which arc not extracted will come away with the putrefying tissue. 
Healing must be by granulation; in fact, by that process which modern 
surgical technic tries to prevent, and which is so often accom])anicd by 
fatal surgical infective diseiisc.’®'' Fortunately, the very ()j)enncss of the 
wounds secaires free drainage and facilitates thorough cleansing, so that 
septic intoxications are not necessarily imminent, and the temperature 
curve followed by these cases is usually low, unless some complication, 
such as erysipelixs or tetanus, supervenes. Nevertheless in all cases of 
shell wounds, however slight they may at first appear to be, the prog- 
nosis should always be a guarded one, as the patient will have many risks 
to run. 

Suppuratioiii as previously indicated, is the rule in the extensive and 
grave injuries of naval warfare, in spite of ample provisions before and the 
utmost care during and after engagements to prevent it. The very nature 
of the wounds — their irregular surface and edges and impaired vital 
resistance — insures the seclusion and rapid growth of micro-organisms 
when once they have invaded, and it cannot be held that there is any 
paucity of septic possibilities or sources. The condition of the individual's 
skin; his clothing; the great variety of substances that may be carried 
deep into the tissues with the wounding missiles; the inadequacy of the 
temporary surgeries from an aseptic point of view; the darkness and 
poor ventilation of a ship battened down for battle; and the continual 
agitation of the ship from the gun-firing, which keeps everything covered 
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with the dust and dirt of an engagement, give ample opportunity for wound 
infection. 

Gangrene. — Sloughing of the tissues around the wound is a common 
stage of all shell wounds, and distant gangrene, through injury of the 
main arteries with their complete obliteration as blood channels and the 
formation of emboli which plug the collateral circulation, is a grave 
possibility, though not fis frequent in actual experience as might be sup- 
posed. In the war of 1904-05, for instance, out of two hundred and fifty- 
six wounded only three cases of distant gangrene were noted.*®* 

Erysipelas and tetanus, while happily rare, must nevertheless be 
considered constant dangers, and in recognizing the possibility, every care 
must 1x5 taken that the ship is in as good sanitary condition as the unavoid- 
able circumstances of the engagement will permit, and to remove the 
wounded off the ship as soon as the transfer can be effected. With the 
standard precautions of the present day there will be little danger of an 
actual epidemic. 

Considerations Affecting the Ultimate Outcome. — After careful 
attention to the wounds themselves nothing is more important in the 
further management of the cases than good food, light, fresh air, and a 
cheering influence. The favorable course of convalescence and ultimate 
recovery will in a great measure be determined by these considerations. 
The buoyant spirits which victory occiisions will, emteris 'paribuSf insure 
the surgeons on the conquering side more success than those who have 
charge of the vanquished crew.®® Above all, in caring for the wounded 
the surgeon must never abandon hojie, never take for granted that death 
will inevitably follow in any case, however desperate, for many recoveries 
are recorded in seemingly hopeless cases. A belief, founded on all ordinary 
and rational calculations, that nothing that can be done will be of avail, 
is so discouraging, and so apt to paralyze exertions that it should always 
l)e the endeavor to bend convictions the other way as a spur to the most 
enthusifistic and sanguine efforts.*® 


CONDUCT OF THE MEDICAL DEPARTMENT AFTER BATTLE. 

As has been previously intimated, the final thorough care of the 
Avounded must not be long deferred. If for any reason the wo\inded are not 
transferred to a hospital ship or ashore soon after battle, all requirements 
must be met on board ship with the utmost care and conclusiveness.®® 
In any case the cessation of hostilities is the signal for the beginning 
of the surgeon^s real hour of usefulness. The wounded given first aid 
and the battle ended, his mission, so far from being accomplished, requires 
renewed activity. Now he can have control of the ship as far as space 
and free hand are concerned, and can substitute comparative order and 
comfort for the rough treatment or neglect which the previous hurried 
maneuvers necessitated. The galley and bakery are placed at his dispo- 
sition for the sterilization of additional dressings and instruments and the 
preparation of an abundance of hot water. Plenty of unskilled aid is 
forthcoming without the asking. Everybody turns from the business 
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of war to the tender duties of succoring the wounded, and the surgeon, 
guiding and directing these humanitarian energies, and seeing as far as 
possible that all cases are properly prepared for transportation, reigns 
supreme below the bridge. The sick bay with all its conveniences, if not 
shot away or demolished, l)ecomes in this phase of the surgeon’s responsi- 
bilities an invaluable accommodation, and various other compartments 
now become available for the care of the wounded to take the overflow 
from the sick bay. Cases are taken below in order of their gravity, and 
everything needful is done for their comfort, the safety of their lives, 

and in prei)aration for prompt 



and efficient transfer. At this 
time, also, the names of the 
wounded and the nature and 
gravity of their lesions must be 
carefully noted in order that an 
exact report can be rendered to 
the captain. 


METHODS OF TRANSPORTA- 
TION- 

Stretchers in General. — 

After battle the transportation 
of the injured is a question for 
less hasty decision, and the 
selection of suitable ambulance 
methods becomes at once a dif- 
ficult and important matter. Of 
coui’se, in all deliberations iifx)!! 
this subject, and in the exercise 
of ingenuity in design and con- 
struction, the nearer the ap- 
proach to actual battle require- 
ments the better. Studies and 
investigations along this line 
have been so untiringly and 
painstakingly conducted that 
again and again it has been 
thought researches have l)een 


brought to a point where they 
could be abandoned (the '^inclined plane^’ of Marechal, the ‘^sliding bar^' 
of Stitt, and the ^^arnbulance lift’^ of MacDonald, are examples), but 
the progressive substitution for contrivances formerly employed silently, 
one by one, proclaims their imperfections. There are a few such which 
have not yet been entirely laid aside, as incorporating so many good 
features that their disadvantages are almost negligible, and they will 
continue to claim a considerable place in the performance of trans- 
portation until the newer ones prove their superior capacity and more 
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versatile adaptability. ‘‘The transportation board^' occupies a unique 
position in this respect, and for years, and until the approval of the 
report of the recent joint Board of Army and Navy Medical Officers, 
was the official stretcher in the United States navy. In spite of the 
danger of splinters and its weight and consequent clumsiness, there will 
doubtless be occasion for its use. 

Difficulties Involved. — “Unlevss one has been on a modern 
man-of-war and examined its interior construction, he can have no correct 
notion of what the naval surgeon has to contend with in his care for the 
injured. With its nuissive machinery, its tangle of pipes, conduits, wires, 
rods, and hoists, its labyrinths of compartments, its 
maze of long, narrow, and often tortuoivs passiiges, 
its hatchways leading down to dcptlis or opening 
up to lofty elevations, it is confusing in the ex- 
treme. . . . There are coal-bunkers into which 

men go, work, and are sometimes injured, the only 
exit from which is through a circular opening 20 
inches in diameter. There are military tops many 
feet from the deck in which men are stationed in 
time of battle, and while there they may be severely 
wounded. Access to and from these tops is through 
a small aperture in their floor and down many feet 
l)y perpcn(li(!ular ladders, and over bridges and 
various platforms. There are fircrooms from which 
the only means of egress, especially during an en- 
gagement, is a perpendicular ladder twenty or more 
feet in height,”’* and so on ad infinilurn. The com- 
])lex structure and multiplicity of barriers offer many 
unavoidable obstacles to the easy and favorable 
handling of the injured, and the difficulties often 
become embarrassing. 

Necessary Features of Stretchers.— “Wher- 
ever the patient may be at the time he received 
the injury, the time will come when, cither during 
or after the engagement, he must Ix) moved else- 
where; it may be to some other part of the ship or 
to another vessel, and on the manner of his removal 
will depend in a large degree the question of his re- 
covery. Thus special methods are demanded and 
the ingenuity of the naval surgeon is taxed to the utmost. Probably 
the stretcher that will meet all po^ible conditions will never be con- 
structed, since the difficulties, particularly on a battleship, will always 
remain in a degree superior to the cleverest contrivances.”'* 

In intelligently undertaking the solution of the problems involved in 
the exacting and broad requirements of a battleship stretcher the inventor 
must calculate upon the very worst contingency possible, in both point 
of injury and path of traject, and be prepared to meet the needs of a 
particular case in a surgical manner. Of course, it must be constructed 
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SO that it will readily conform to the conditions that prevail where it is to 
be used, and the other required features may be enumerated Jis: lightness 
in weight; strength; economy in storage; cheapness in construction; 
cleanliness; rapidity in securing patients; and twlaptability to varic<l 
conditions or requirements. 

There are two stretchers now used in the United States navy which 
conform rather accurately to these specifications: the ‘‘Stokes splint 
stretcher” and “the apron stretcher” of Lung. These are comparable 



Fio. 542 . — Apron Strfjtchkr, (A) Bottom and (B) Fig. 54 .*?. — Apron Stretcher in Use. 

Top View. 

in meriting approbation on the grounds indicated, and each includes addi- 
tional special peculiar features beyond the standard requirements. There 
can be no doubt that both are well adapted to the purposes of battleship 
transportation and admirably meet the difficulties involved with a (com- 
pleteness which none before them can claim. As between these alone, 
therefore, should it \ye admissible to indulge a preference. The “Stokes 
splint stretcher” lias been designated the official stretcher for the navy, 
but for convenience the “ apron stretcher” will be described first. 

“In general ‘the apron stretcher’ maybe described as follows: 
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“Over a light ash frame is stretched a canvas covering or bag. One 
side and end of this covering is left open so as to allow the frame to be 
introduced, after which it is tightly laced up. This combination of ashen 
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I^G. 544. — Apron Strrtchkr, Working Drawing. 


frame and canvas cover constitutes the splint base, locally soft and yielding 
to the body, but structurally strong and rigid. 

To each side of this covering is secured a flap or apron as indicated 
in the drawings, which are folded over the body of the patient from his 
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axillae to his ankles, if need be, and then secured by hooks and lacings, 
quickly fastened in the same way iis the ordinary" shoe-lace is fastened. 
At both en^s and a part of the length of both sides, handles are placed 
by which to grasp and lift or suspend the apparatus. 

“ In securing the patient to this stretcher his arms may be left free, 
thus adding to his sense of comfort, and he may be able to assist a little 
in his own transportation, or one or both may be included in the apron 
fastening.^’” 

Before lacing up the apron, if it apj^ears desirable, splints, cushions, 
or padding of any kind may be included, and it is maintained that the 
stretcher is adai)table to any injury, no matter what its nature, and that 
all cases can be transported with safety and (‘ornfort to the patient and 
ease for the carrier. Its ]ieculiar recommendation lies in tlie facts that 
the material from which the frame is constructed is so disposed that it 
will not splinter and thus inflict further injury if stnick by a missile and 
that the space within the frames and under the (*anvas covering may be used 
for carrying light articles, such as surgical supplies. The loaded stretcher 
may be handled by block and tackle or whip, and patients may be hoisted 
thus from one deck to another or from one ship to another with perfect 
security and evenness of support. 

The ^‘Stokes Splint stretcher,” as stated above, combines all the 
standard requirements which recommend it to naval puri)()ses, in(*luding 
simplicity in construction and freedom from the danger of contribut- 
ing to the list of vulrierating missiles by being splintered. Its com- 
mendable and invaluable |)eculiarities lie: first, in the splint feature, 
whi(‘h is so devised that fractures may be handled - not merely in a 
makeshift manner, but a(*cording to approved surgical methods; second, 
in the longitudinal braces which serve as nmners when it is used as a 
sled; and, third, the sanitar}- oj^ening, which meets an important need 
in those exceptional cases of prolonged retention in the stretcher. 

I'or a detailed description the reader is referred to the inventor's 
original article.'"’^ ** The illustrations (Figs. ,'545, 546) show the character 
of the stretcher sufficiently well. It is enough for immediate jiurposes 
to know that the frame of the device is of one-half inch galvanized steel 
material, which insures rigidity and strength; the body is wire netting 
sufriciently pliable to be shaped to the part it contains, yet rigid enough 
for effective splinting, and with a mesh sufficiently wide to pass a bandage 
at any ))art,so tliat after the netting has been shaped to a jiart it can be 
fixed there and an extremity sec^ured as firmly as required. Two wide 
bands of canvas, one at the height of the axillae, the other at the point 
of the hip, secure the thorax and pelvis respectively. The foot-piece 
consists of a shoe-shaped piece of galvanized steel somewhat wider than 
the foot, with a linear slot on each side for the passage of the securing ban- 
dage. It is secured to the mesh at any point by three rigid snap-catches, 
and it can be raised and lowered in the leg gutters at will. When not 
in use, it can be turned flush with the sides of the leg gutters, and snapped 
into the mesh in that position. It is considered a very important part 
of the apparatus. In the two leg gutters we have two wire gauze splints 
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and with the adjustable foot-piece two complete fracture boxes as well. 
The device weighs about twenty pounds, is eighty inches long, twenty 
inches wide at the shoulder, and eight inches deej) throughout. The 
dimensions vary from this largest size just enough so that the stretchers 
may be nested in sets of three, requiring comparatively small stowing space. 

The splint stretcher has maintained its prestige through a long series 
of thorough tests, and its adoption by the army and by the navy for 
ship use is ample evidence of its suiierior merits. “It can be used as a 
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Fig. 545 . — Splint Stretcher in Use. Fig. 546 . — Splint Stretcher, (A) Bottom and 

(B) Top View, Alho Nested. 


stretcher, as a sled, and can be slid down ladders from one deck to another 
with little or no discomfort to the patient. Supi)orted by a tackle hook, 
it can be up-ended with ease, and in that position a patient can be safely 
put over the side or be sent below through hatches. When the splint 
stretcher is in a perpendicular position, the patient can keep away from 
the perineal fold by putting his w^eight on the foot-piece on the uninjured 
side. In case both legs are injured (or the patient is otherwise beyond 
helping himself) a bandage passed behind the neck over the shoulder 
and under the arms, and secured to the mesh, clears the perineum.”®'** 
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In all of these different forms of transportation the splint stretcher ^ves 
a sense of jxjrfecrt support and guarantees safety and comfort as well as 
the best attainable surgical results. A drill adapted to its use for one, 
two, three, and four bearers has been formulated and is now being taught 
at the Naval Medical School. 

HOSPITAL SHIPS. 

General Comment. — The idea of hospital ships as integral units 
in our fleets is by no means a new conception. The possible ser\dces of 
such an auxiliar}" in peace and war were recognized at a period long 
antedating their adoption, and while their importanc*e is conceded by all 



Fio. 647. ~U. S. S. “Relief’^ (Hospital Ship). 


countries, they have probably not yet reached their highest perfection, 
or unquestionably established their position in relation to belligerent 
forces — indeed, tliey have hardly been accorded a fair opportunity to 
establish their right of presence on all occasions of the larger movements, 
in spite of the fact that arguments for their existence are both human- 
itarian and military. One of their most important functions has, how- 
ever, been definitely settled through experience in the wars of 1894-95, 
1898, and 1904-05; viz., their attendance upon naval engagements; and 
as this, by its very nature, embrac^es the necessity of their presence in 
squadron in times of peace, if for no other purpose than drills, we must 
believe that their ultimate complete recognition is assured. 

Hereafter in naval wars the hospital ship will continue to be an in- 
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creasingly essential part of the properly organized fleet, and the old-time 
practice of retaining and imperfectly caring for the seriously wounded 
on board the fighting ships by this means may be exchanged for removal 
to a vessel flying the Red Cross flag and fitted with every modern appliance 
for life-saving and the comfort of the stricken. 

F'urthermore/this transfer to hospital ships becomes imperative for 
military reasons, and it should be effected as soon and as often as oppor- 
tunity occurs, so as to leave the men-of-war unhampered and fit to engage 
the enemy at the shortest notice and under the most favorable circum- 
stances.^®** In the future movements of the ship the captain must con- 
sider the number of wounded, even though the number is not so great 
as seriously to embarrass navigation.-** The circumstances of naval 
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warfare are, to say the least, not favorable for a ship to seek a port, 
and, failing any relief at sea for a crippled crew, the fighting ship must 
perforce give up much of her valuable space for hospital purposes, de- 
pending on the number of casualties, and thus inevitably impair her 
offensive and defensive power.^ 

The Model Hospital Ship.— The U. S. S. “Relief,” the hospital 
ship of the United States navy, excellent as it is in many respects, rep- 
resents an adaptation, and from the aspect of a model is decidedly 
wanting. “ It must be understood that it is no more possible to take any 
old ship and convert her into a model hospital ship, than it is to take an 
old house and make a model hospital ashore. As certain constructions 
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are designed and fitted for distinct purposes, so a hospital ship should 
l)e specially designed and built from the l)eginning with the single idea that 
it is for hospital purposes and nothing else/’^-*^ Nor is it possible suddenly 
to transform a merchant ship in the moment of emergency; but if there 
are enough trained hospital ships in commission to meet peace demands, 
the delay in the fitting of others need not be felt, and the expeditious 
alterations and outfitting of these may be insured by selecting a certain 
number of ships of the merchant marine and drafting complete plans for 
their conversion ready for application/"** The plans, of the U. S. S. 
‘‘Relief*’ are given for purposes of study and may l)e compared with the 
accompanying proposed plan designed by Surgeon C. F. Stokes of the 
navy, which is perhaps one of the best. It is to be observed that “in 
Stokes’ plan the engine and firerooms are situated well aft; the idea 
being to leave free unobstructed space forward and to remove the heat 
and dirt of engine-rooms iis far away as possible. 

A detailed description of the construction and interior arrangements 
of a type hospital ship is impossible here; but in general the following 
points present themselves for careful consideration: To be efficient she 
should be aseptically constructed throughout, with hull of iron or steel, 
of sufficient size (4000 to 8000 tons) to give stability and high freeboard 
and to accommodate not less than 2(K) patients, and should have asi)eed 
that will enable her to keep up with the fastest squadron; her accom- 
modations must contemplate sick officers and men (wards with the usual 
adnexa for cases of a surgical, medical, and infectious or contagious char- 
acter), officers and crew of the ship, ami complete medical staff; her fittings 
must include dynamos, distilling apparatus, amj)lc ventilating, lighting, 
and heating facilities, sanitary arrangements (baths, water-closets, 
dead-room, disinfecting plant, and laundry), ice machines and cold 
storage, a spacious o})erating room with adjoining accessories (sterilizing 
room, ;r-ray room, electro-therapeutic and photographic room, etherizing 
and recovery rooms), dressing-room, chemical and bactcriologic labor- 
atories, dispensary, dental room, repairing room for instruments, store- 
rooms, specially constructed boats, and convenient means for the expedi- 
tious, safe, and comfortable transportation of the sick and injured from 
or to other ships and to different parts of the hospital ship, which latter 
should include a light-running elevator, built amidships from the hold to 
the hurricane deck; her equipment must comprise the complete furnishing 
and instrumentation of all the above enumerated divisions with a view 
to treating all manner of cases. In short, the idea in fitting up a hospital 
ship must be to take the space set aside for hospital purposes and equip, 
supply, and administer it largely on the basis of a hospital ashore.'*^" 

Personnel. — ^The medical staff will be composed of surgeons for 
both general and special work, a dental surgeon, a pharmacist, hospital 
stewards, apprentices (nurses), first and second class, instrument repairer, 
and specially qualified cooks. The number of these will vary in times 
of peace and war, but never should the hospital personnel fall below such 
a running force as will maintain the standard of organization and lend 
itself to sudden and efficient augmentation. 
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The officers and crew concerned in the navigation of the ship must be 
obtained from the merchant marine, and no officers and men of the com- 
batant force in the naval service should be allowed to serve in these ships.®®*^ 
First, because it would raise the question of conflict with the Hague 
agreement; second, because naval officers find their greatest need in the 
fighting line; third, because the use of the international signaling code 
on hospital ships obviates any need of their presence.^^* 

Duties and Working of Hospital Ships.— In Peace.— There 
is hardly a need to discuss the functions of a hospital ship in time of 
peace. The advantage accruing from services which they can render 
must be apparent to all medical men who understand battleship conditions 
of the present day. Aside from the opportunity which peace offers for 
becoming acquainted with their interior administration and general 
duties as a ship, with a view to greatest efficiency in emergencies, there 
are well-defined service needs which they would fulfil. Their presence 
in squadron would act to admit the reduction of the space on all fighting 
ships now necessary for the ^iroper care pf the sick and injured; they 
would represent economy tp't^e gayerhnient in the transportation of the 
permanently or inclefinit^y* di^iblecl ic). base hospitals, the minimizing 
of permanent invalidism arid pension; drains through the offer of satis- 
factory treatment, and the eaj?liast^return of those temporarily disabled 
to their regular stations on the ships of the squadron, with consequent 
reduction of existing necessarily frequent transfers and maintenance of 
efficiency by tlie preservation of those trained to certain duty on the 
different ships; they would free the squadron commander of an ofttimes 
inconvenient and, indeed, actually disabling dependence upon base 
hospitals, by giving him his own floating hospital as an auxiliary to ac- 
company him in all movements and relieve him from more than momentary 
consideration of the sick in prosecuting his military exercises; they would 
serve to relieve all anxiety concerning a ship^s crew upon the development 
of a contagious or infectious disease, and would thus secure the integrity 
of the fleet; they would serve as supply depots from which to replenish 
surgical supplies on the battleships; in short, they would furnish a means 
by which independently to maintain the jxjrsonnel of the squadron in a 
state of highest physical condition, and further, they would offer asylum 
to the seriously sick or otherAvise disabled and militarily useless members 
of the crew up to the last moment lief ore battle, thus clearing the spaces 
required for the accommodation of those injured in battle, and leaving 
the ship’s medical staff free to devote all their energies to those wounded 
in action.^®** 

In War. — ^This subject opens up a broad field for discussion, touching 
upon their safety, the question of possible interference with the combat- 
ing ships, and the requirements of international law. The part that the 
hospital ships should take and their positions have not been definitely 
established,®®** but there are a few recognized obligations and rules of con- 
duct, independent of all mooted points, w'hich help to determine their 
movements. First, they must not be the cause of hindering or prolonging 
battle, which up to the decisive moment is the only question of importance 



1072 


NAVAL SURGEKY. 


at the time. Second, no commanding officer can guarantee or even con- 
sider the safety of the hospital ships during the maneuvers of his ship or 
fleet, and they must keep outside the danger zone. Third, the hauling 
down of the flag must be regarded as the only signal which hospital ships 
can respond to, as until then the adversary can permit no interference by 
ncutrals.^^ Nevertheless, during an engagement, whether of a running 
nature or of opposing squadrons circling round each other, the hospital 
ship with superior speed as a sine quu non^^ must follow and keep as con- 
stantly in touch with the belligerent ships as the attending conditions 
will permit, and be prepared to respond to orders from the admiral or to 
go rapidly to the assistance of a sinking, burning, or otherwise disabled 
ship which has been left isolated or ht\s retreated beyond the line of fire. 

After Battle. — However surrounded by a haze of uncertainty the 
conduct of a hospital ship during l)attle may be, there can be no doubt 
or hesitancy as to her duty at the conclusion of battle. Then the principles 
of humanity immediately prevail— then the governing conditions are of a 
less variable, trying, and complex nature — then the unquestioned moment 
for intervention has come and the w^ork of rescue must be pursued with 
system and celerity. It is presumed that the hosj)ital ships of the victor- 
ious side would go to their own mcn-of-war first, and the enemy’s ships 
after that in rotation, a(;cording to the needs of the particular ship, though 
any ship so damaged as to 1x5 in imminent danger of sinking, regjirdless 
of side, in the concluded hostilities, would naturally and properly claim 
the first benefactions of the hospital ship. And now, having collected 
the wounded to the limit of their capacities, the indication is clear that 
while continuing the work of fullest relief to the injured they must make 
“ all speed to the nearest shore hospital, and having landed their cases, 
rejoin their squadrons witliout loss of time.”*"** 

•Transportation. — The debarkation of the wounded requires siX5ciaI 
provi.sions by various devices, according to the stage of the process 
of transportation. But though small boats constructed with particular 
refemnee to cot and litter transportation must be included among the 
provisions, there should also be some method for rapidly, safely, and com- 
fortably transferring the patients without them. Perhaps the most 
elaborate and elegant yet seemingly feasible method is that contemplated 
in the “Stokes apparatus for transferring the wounded at sea,” which 
proposes to effect the transportation by means of a wire rope hawser, 
guiding lines, an adjustable sheave, an electric winch, a weight for taking 
up slack, and a transferring car, the splint stretcher supported by a wheeled 
rod serving admirably as a transferring car. This apparatus is to be 
operated after the manner of all similar overhead trolley carriages, and 
the connection with the ship to be assisted is accomplished by means of the 
coast life-saver’s rocket. The component parts of this simple apparatus 
arc to be had out of the usual equipment of every sea-going ship, so that it 
may be improvised if need be; but should experience prove the method 
to be practicable, the necessary gear for this specific purpose should be 
assembled complete at a fixed place on every hospital ship ready for 
immediate use by a crew drilled to its intelligent manipulation. 



BIBLIOGRAPHY 


1073 


Other methods will have to be employed and preparation for the 
occasion when they may be needed must be made. For receiving and 
transferring patients over the sides of the ship/^ davits and cranes and 
outboard hatches and cargo ports are required. The slightly wounded 
and those able to walk may use the gangway and thus effect their own 
transfer. Stretcher cases can be carried directly through the cargo ports, 
by the use of a little staging, or suspended horizontally or vertically on 
pulley and tackle from a small crane and lowered to the boats or lighters, 
or hoisted to the deck, with ease and safety. Or, again, large platforms*® 
sufficient in size to hold two or more stretchers, and with a guard-rail, 
may be suspended by ropes and swung clear of the ship's side and lowered, 
or hoisted and swung inboard sufficiently to deliver the patients fairly on 
deck. When ne(?essary, small winches could be used to work the cranes. 
In some instances it will be convenient for the bearers to carry stretcher- 
borne patients up or down the gangways. 

Surgical Program. — As sixm as the first cases have been trans- 
ferred to the hospital ship the work of thorough relief and more careful 
dressing, where first aid only has 'been rendered, should be instituted by 
those of the medical staff freq-to engage in operation, and from that 
moment and until the destined jiort of discharge has been reached this 
relief must be unfalteringly carried on. Wounds must be properly ex- 
amined, diagnoses made, and all indications met with a strict observance 
of the rules of asepsis or antisepsis. Search for shell fragments, foreign 
bodies, and fractures, must be made early anti the x-ray employed as 
common routine.^** In the performance of this important work system 
is absolutely necessary, as it conduces to thoroughness and expedition, 
which in turn mean justice to the patient and economy of time. The 
examination, description of case, completion of record (including drawings, 
pliotographs, and radiographs), the preparation of the field of o})erati()n, 
the anesthetizing, the operation, the dressing — all must be carried on with 
that quiet despatch and methodic regularity which so eloquently attest 
efficient administration and professional ability, and are so capable of 
accomplishing large tasks. 
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CHAPTER LX VIII. 


TROPICAL SURGERY. 

By Waltkii D. McCaw, M.D., 

UNITED STATES ARMY. 

GENERAL CONDITIONS AFFECTING SURGERY IN THE TROPICS. 

It is essential that the surgeon undertaking to practise his profession 
in any hot country siiould study the effect of climate and environment 
upon his clientele, especially the differences existing in this rcs|X5ct be- 
tween the dark-skinned natives of the jdacc and the colonists or sojour- 
ners of Kuropeaii blood. He must understand and be al)le to recognize 
symptoms of many pathologic conditions which am seldom or never seen 
in temix^rate regions, but which in the tropics may vitally affect surgical 
diagnosis or the results of oi)erative procedum. He must also have a 
practical knowledge of whatever difliculties exist in obtaining the excel- 
lent material and the same cfTicicnt assistance considered so necessary in 
well-conducted surgical oi)erations at home. These are points of funda- 
mental interest in his practice as a general surgeon, beyond which ho 
must, of course, be governed by the same j)rinci])les of surgical diagnosis 
and treatment as elsewhere in the world, for there is little, if any, special 
surgery of the tropics. 

“Tropical diseases'^ have come to mean, in general usage, not only 
the few maladies which exist in the torrid zones, and there alone, but also 
the diseases which from any cause are found most often in hot rtjgions, 
and are seldom seen in the civilized countries of the tem])erate zones. 
This last class is a very large one and includes many of the great infectious 
diseases which have prevailed in the past in all climates, and even now 
appear occasionally in epidemic form far from their permanent homes. 
Thus, (iholera and bubonic plague have come to be considered “troj)ical 
diseases,'’ as the best conditions for the maintenance of endemic centers 
exist in the torrid zones or in the neighboring subtropical regions. 

Leprosy also, with the exception of a few limitol districts, now pre- 
vails only in warm countries, where its continued existence })robably 
depends on racial and social factors, rather than ui)on climate or meteor- 
ologic conditions. Malarial fevers, (pertain forms of dysentery, diar- 
rheal complaints, and many common parasitic diseases assume much 
greater importance in the eyes of the practitioner in the trof)ics than 
elsewhere. 

The diseases that are entirely non-existent outside of the tropics are 
quite limited in number, and of these very few have any distinct surgical 
interest. 
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The Influence of Climate. — The effect of tropical climate upon 
the physical and mental condition of white colonists has been the 
subject of much study by competent observers belonging to the various 
great colonizing nations of the world. It is fully recognized that the 
greatest price paid for colonial power has \yeen the enormous loss of life 
and health attending the establishment of settlements in hot countries, 
especially when, as is generally the case, military operations are under- 
taken. For a long time this mortality and chronic invalidism were 
credited to climate alone, but in the light of our modern knowledge of 
disease causation and disease prevention, much of the apprehension 
attending tropical life has disappeared, as it is now known that the white 
man's life and health are infinitely more endangered through infectious 
diseases transmitted directly or indirectly from man to man than through 
meteorologic conditions. This is an encouraging fact, as self-protection 
against infection is always in a measure possible, but against a perma- 
nently liigh temperature and an atmosphere reeking with eternal 
moisture little defense can be offered. 

There are wide variations of climate within the rather indefinite 
limits of that part of the earth’s surface we call “tropical.” Regions 
where the annual mean temperature is 65® or above, at sea-level, are, 
roughly speaking, those where tropical vegetation and animal life are 
found, where the original inhabitants are dark-skinned, and where tropical 
diseases flourish. The isothermal lines are not identical with parallels 
of latitude, but curve irregularly from or toward the earth's equator. 

The characteristics of tropical climate which make it inimical to the 
health of white men are primarily two in number: the high temperature 
of the air and its great humidity. Where there is but slight seasonal 
change and these two conditions are present all the year round, the climate 
is almost unbearable to those of European blood. 

On the equator, and for 10 or 12 degrees north or south, there are 
four seasons, but no marked differences between them. There is a mean 
temperature of about 80® and constant humidity with excessive rainfall. 
The equal length of day and night, and the constant humidity, which inter- 
feres with radiation, prevent those differences in sea and land temperatures 
which are necessary to produce the inland breezes, so that hot damp days 
are followed by hot damp nights throughout the entire year. 

Outside of the equatorial belt there are tropical and subtropical 
regions characterized by two distinct seasons : a long hot summer, including 
a well-marked rainy season, and a short diy winter, when the weather 
is delightful. As the subtropical belts, north and south, begin to merge 
into temperate regions, areas of great aridity are found in both hemi- 
spheres, and in these desert lands the heat is usually intense by day, while 
the nights are by contrast very cold. The greater the distance from the 
equator, the greater is the range of temperature for warm climates; and 
thus the maximum temperature of subtropical or even temperate 
lands may greatly exceed the maximum on the equator, although, owing 
to the greater range, the mean temperature is much lower. 

The eternal heat on the equator or the relatively long summers in 
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subtropical countries affect adversely the health of members of the white 
race on account of the duration of the hot weather, rather than the in- 
tensity of heat, but, after all, the moist heavy atmosphere is by far the 
most dangerous as it is the most unpleasant climatic feature. It is at 
sea-level that heat and humidity are most constant, and therefore cause 
most suffering. Elevated regions, even in the equatorial belt, may have 
climates both delightful and wholesome for Europeans. The great 
plateau of Mexico is an ideal summer climate well within the tropics. 
During the rainy season showers occur daily in the afternoon only, while 
the mornings are sunny and mildly warm. The summer residenc*es of 
European governors in India and in Java are healthful refuges for the 
white women, (;hildren, and invalids from the lowlands, and Americans 
in the Philippine Islands thrive in the highlands of Benguet or the moun- 
tain stations of Mindanao. 

Arid countries are, generally speaking, healthful for the white race, 
for both heat and cold are well borne in the dry air of a desert when care 
is taken to guard against the sudden alternations of day and night temper- 
atures. At sea-level the littoral climate is generally better than at 
places inland l)ccause of tlie sea breezes at night. Small islands are also 
cooler in hot seasons than the neighboring mainland. Wliite residents 
of the tropics bear high temperature well wherever there is respite through 
cool nights or fairly bracing winters, but they are bound to suffer in health 
when heat and humidity arc constant. 

When the air exceeds or even approaches the normal blood heat of 
98.4® F., and contains watery vapor not far from the point of saturation, 
thus checking surface evaporation, it takes but little to produce a febrile 
condition. Slight exertion or even the ingestion of food and drink are 
followed by profuse perspiration which does not evaporate and cool the 
body as it should. Food material which ought to be oxidized for the pro- 
duction of body-heat is not needed and must be merely excreted, with 
the result that the eliminating organs of the body, the liver and kidneys, 
are overworked. The pulse loses force and frequency and the arterial 
tension is lowered as a result of excessive perspiration. Respiratory 
action is decrejised, for while there is indeed an increiise in lung capa- 
city noticed in newcomers to the tropics, it is not permanent, and heated 
air being deficient in oxygen, the system of the white man does not receive 
the oxygen it is used to and needs. The bodily nutrition therefore suffers, 
both red cells and hemoglobin being considerably reduced, with a 
resulting anemia. In spite of the enormously increased amount of water 
ingested by most white people in the tropics, the amount of urine ex- 
creted is relatively small. The skin eliminates water to such an extent 
that it is an ordinary occurrence for a soldier on the march in the tropics 
to find his urine nearly suppressed, and to pass with considerable diffi- 
culty a few drops only of scalding and high-colored urine until rest and 
plenty of water restore normal conditions. Some individuals indeed, 
with chronic kidney troubles, find tropical life distinctly beneficial to their 
crippled organs on account of this vicarious action of the skin. 

The digestive fluids of the body also suffer a decrease, with the result 
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that disturbances of digestion, such as flatulence, gastric distress, consti- 
pation, or slight diarrhea, are to be constantly expected, the sufferers 
by no means regarding themselves as invalids, but taking their tonics 
and liver pills as a matter of course. The liver is nearly always over- 
stimulated in Europeans, with their habits of too liberal eating and drinking, 
and this leads, as will be demonstrated later, to serious diseases, while 
torpid liver is common to all. The excessive perspiration during the hot 
weather is accompanied by prickly heat or other annoying skin lesions 
which really cause much suffering, as sleep is disturbed, and the well- 
known nervous irritability of white men in the tropics is often due to 
this. The immediate environment in tropical countries is, however, 
after all, of much greater moment to the health of the white race than any 
variations of heat or moisture. The local sanitary conditions as to 
drainage, disposal of tilth, density of native population, purity of the 
water for drinking, sufficiency of suitable food, and, above all, liability 
to special infections arc, on the equator as elsewhere in the world, the 
main factors in the public health. 

It may be accepted without question that the dark-skinned natives 
of hot countries are not injured by purely climatic conditions and that 
the hot, moist air so trying to Europeans is for them entirely suitable. 
With the white residents it is different; they may be, it is true, acclimated 
to such an extent that they are apparently unaffected by the climate, 
having reached a certain standard of health which may be considered 
normal, although they do not eat or sleep quite as well as at home and 
are unable to work or think with the same vigor and sense of enjoyment. 
Others are subject to certain common complaints, nervous, intestinal, 
etc., which really make them semi-invalids, though not allowed to keep 
them from their work. A very few, without nerves and of iron mold, 
will retain their vigor of body and mind apparently regardless of temper- 
ature or season. 

Food and Habits of Natives and Europeans —The old white 
settler in the tropics, he who has best become acclimated, profits by 
his knowledge of native customs pertaining to eating and drinking, 
clothing and housing. He has the immense advantage over the native 
in that he knows or is able to understand the reasons for customs in diet 
and daily life which have been acquired by the native people by the ex- 
perience of centuries, but for which they could give no valid reason. He 
is thus able to adopt what is best and improve upon it. The staple food 
of a people is sure to be the best and most nutritious available, although 
the native manner of preparing it may not appeal to the esthetic sense 
or to the palate of the white foreigner. We generally find that the white 
men in the tropics have adopted many of the dietary articles, and that 
they are wise in so doing. At the same time it does not follow that the 
native dietary is an ideal one even for themselves, much less is it apt to 
be suitable in its entirety for those of European blood, with their in- 
herited appetites. The absence of many articles of food to which the 
white settlers are accustomed at home is a fertile source of ill health to 
the newcomers. But to carry on the European or American habit of 
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eating three heavy meals a day, with an excess of nitrogenous food, and 
more particularly to indulge in alcoholic stimulants to the extent custom- 
ary in temperate climates, are still more surely followed by disaster. With 
the natives of hot countries over-indulgence in the pleasures of the table 
is rare; on the contrary, poverty Ls often the cause of such enforced 
frugality that the population as a whole is underfed and sickly. In in- 
vestigating the general health of the clientele upon which he is to prac- 
ti.se, the practitioner in the tropics soon finds out that both natives and 
white men have certain advantages and disadvantages as subjects for 
surgical treatment. 

The Europeans arc apt to be below par in health, to be more or less 
nervous and irritable. They are, however, usually living under better 
hygienic conditions than the natives l)e(;aiise they themselves, or the 
health authorities thinking for them, understand the reasons therefor, 
and are in sufficiently good (nrcumstances to obtain the best food and 
comforts. Most important of all, the white man seeks professional advice 
as soon as possible, £is his health is ever present in his thoughts. He is 
not as obedient a patient as the native, but is more reasonable, and is free 
from superstitious, religious, and caste prejudices which are the despair 
of physicians practicing upon Orientals. 

The natives of moderate circum.stances are in normal health, un- 
affected by the climate, and without nervous irritability. They bear 
pain stolidly and are obedient in an uncomprehending way. From sheer 
ignorance, however, or from some iron-clad rule of religion, custom, or 
caste, the best work of the surgeon may be brought to naught. Operative 
measures, especially when the slightest mutilation is neccssar>% are much 
dreaded, ami generally postponed until the last moment, so that in the 
long run a more serious (Jass of cases is furnished from the native po])u- 
lation. The poorer classes are also apt to be in a very underfed condition 
and have but slight powers of resistance. This is especially the case with 
children, who have but little stamina. 

Shock. — The likelihood of surgical shock in white and dark-skinned 
patients is an important point for consideration. Reasoning a priori, 
it would seem inevitable that the shock of a severe injury or of a capital 
operation would result fatally more often to white men in the tropics than 
at home, but as a matter of fact there is no such great difference. Allow- 
ing slightly for the less robust health of the white men, and their tendency 
to nervous irritability, the results of capital oi)erations in hospitals and 
under equally good technic compare favorably with like operations in 
the United States. The tendency to shock in native patients differs very 
much in the various races and lands. While the inhabitants of lower 
India, for example, are said to bear surgical operations badly, the reverse 
is true of Malays, Mongols, and negroes, who resist shock very well. In 
rapidity and completeness of convalescence the natives of a country 
have a great advantage. Foreigners, although they may resist the effects 
of a hot climate from their initial vigor, and by using their intelli- 
gence, can seldom make up any serious loss of vitality while remaining there. 
The question of sending home a white patient for operation often comes up 
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for decision, and unless time be not an important element in the case, 
it will generally be found, all things considered, that the best interests of 
the patient require operation on the spot, but with a long period for re- 
cuperation in his native land. The supposed greater danger of a surgical 
operation in the tropics over the same procedure at home is seldom an 
important enough consideration to overcome the advantages of prompt 
action. 

Wound Infection. — The evil results of wound infection are neither 
more nor less to be feared in tropical lands than elsewhere. A really 
competent surgeon may rely upon his aseptic technic just as confidently 
in Manila or Calcutta as in London or Philadelphia. Not only is this the 
case, but in accidents and in military surgery, where contamination is often 
inevitable, pro})er cleansing and dressing are followed by perfectly good 
results as often as in temperate regions. If the heat and moisture of the 
tropics are favorable to bacterial growth, yet the blazing sun of the drj^ 
season is a powerful germ destroyer, and, as a matter of fact, septic and 
pyemic conditions are not particularly common. I remember, it is true, 
some serious cases of rapid sepsis following trifling injuries, but ncarlj" 
always in subjects enfeebled by long residence or suffering from some 
chronic complaint. Wounds contaminated with the soil of the filthy 
villages in the Philippine Islands are rather liable to infection by the 
fatal B. acrogenes capsulatus, and the possibility of this must therefore 
be esjDecially kept in mind there, and probably in other hot countries. 
Many places in the tropics, but by no means all, are also hot-beds of 
tetanus. It was predicted by Cubans, before the invasion of the island 
by our troops, that our woundal would run great danger of tetanus, but the 
prophecy fortunately failed in the campaign of Santiago de Cuba, where 
the slightly wounded nearly always recovered under the first-aid dressings 
without sign of infection of any kind. 

The difficulties of surgical j)ractice in the tropics in many directions 
may be great compared with the facilities of Pluropean and American 
cities, but at least there is no ditnatic reason for failure of the recognized 
proper procedure in comix)tent hands to produce equally good results. 

Before taking up the diseases of the tropics that are of esi)ecial surgical 
interest it is in order to remark briefly upon some of the morbid conditions 
which are so common that their presence or absence must be made a 
factor in the diagnosis in every patient who seeks treatment. 

Anemia. — Compared with the full-blooded inhabitants of northern 
Europe and America, the natives of hot countries are all more or less 
anemic. This condition, normal \vith them, is acquired by white settlers 
in the process of acclimation. Whenever, however, the anemia is pro- 
found, the cause must be looked for in the presence of some chronic infection 
or parasitic disease. A very common cause is the presence of some of the 
numerous intestinal parasites which are especially fostered in the tropics 
by climatic conditions and the racial habits and customs. 

The common roundworm, which in the United States is mostly seen 
in children, is practically universal in the tropics. Certain tapeworms 
are common enough, especially the Hymenolepis nana, or dwarf tapeworm. 
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which our soldiers are bringing back to America in scores of cases. The 
presence of either of these parasites may be associated with considerable 
anemia, and also with various disturbaiices of the digestive organs, the 
dwarf tapeworm, indeed, often causing serious choleraic diarrhea. An 
intestinal worm particularly to be looked for in anemic patients is the 
Anchylostomum or hookworm and its new-world relative Necator. 
Following the discovery of the Necator americanus by Stiles, came 
the announcement of Ashford, in Porto Rico, that the deadly ‘^anemia’' 
of the island wjis really anchylostomiasis. This, and the numerous 
reports of physicians in the southern States, brings home to the 
medical profession of the United States the great importance of taking 
this parasite into consideration as a possible factor in every case of so- 
called ^‘anemia,” ‘‘malarial cachexia,’^ “general debility,^’ etc., coming 
up for diagnosis in a warm country. Intestinal parasites may for a long 
time give rise to only slight symptoms in their host, yet when he is weak- 
ened by injury or disease their presence seriously complicates the prog- 
nosis; so the practical lesson for surgeons is the necessity of making an 
examination of the stools of every patient tefore surgical oi)erations are 
undertaken. The process is so simple, and the technical knowledge re- 
quired so slight, that there is no good excuse for omitting this important 
procedure in any ease. 

As for treatment, in thymol we have, fortunately, a very effective 
means of getting rid of hookworms; the dwarf tapeworm is expelled by 
male-fern or any other well-known teniafuge; and santonin is, of course, 
indi(?ated in the numerous cases where eggs of the Asearis are found in 
the stools. Besides worms, several families of Protozoa arc parasitic in 
the human intestines, but a consideration of these will be taken up under 
the head of tropical dysentery. Occasionally the examination of a pa- 
tient’s dejecta will disclose an amazing collection of intestinal inhabitants. 
1 have in mind a friend in Manila — an officer of the army — who possessed 
within himself, and carried around without signs of ill health other than 
moderate anemia, a menagerie consisting of three varieties of the worm 
family and two Protozoa: namely, Asearis, Anchylostomum duodenale, 
Trichuris trichiura, Cer(»omonas intcstinalis, and Amrcba coli. 

The pathologic conditions and the infectioas which cause anemia in 
cold countries are not to be ignored in the tropics, but the preponderating 
influence of animal parasites as a cause of ill health must always be borne 
in mind. 

Malaria. — It is hardly too much to say that in malarious regions 
every inhabitant is more or less infected. The natives of such countries, 
usually as children, have experienced repeated attacks and have attained a 
sort of immunity, really a toleration, for the parasites can very often be found 
in their blood and an occasional outburst is not uncommon. Malaria also 
is a great factor in the death-rate of both children and adults of the native 
population, either directly or indirectly, but such as have reached adult 
age are not often subject to very severe attacks, and (lonsequently they 
live for years in localities deadly to Europeans without apparently bad 
effect. Certain of the white residents of the tropics are, or soon become, 
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quite resistant to the infection, and after an attack or two consider them- 
selves “acclimated'' or “immune" to malaria. In nine out of ten cases, 
however, they harbor the parasites, which are only kept from manifesting 
their presence by paroxysms of chill and fever, on account of the natural 
resistance of the host backed up by his habit (universal among white 
dwellers in the tropics) of taking quinin whenever he feels a little unwell. 
Most white residents who have acquired the malignant malaria of the 
tropics are well aware that complete recovery is not to be expected without 
a prolonged absence in a cold country, and they therefore fight the disease 
off iis well as they can with drugs and comfortable living, accepting an 
0(?casional exacerbation as a matter of course. It is well understood that, 
even among the healthiest, anything which lowers vitality, such as ex- 
posure, injury, overwork, or even great mental depression, is apt to pro- 
voke a malarial paroxysm. Such a widely distributed disease is there- 
fore of great importance to the practising surgeon as affecting both his 
diagnosis of many supposedly surgical conditions and the prognosis of his 
operative cases. 

A carefully taken history of every patient, blood examinations, and 
search for the evidences of malarial cachexia are necessary before under- 
taking operation, and where time permits a course of treatment with 
quinin, tonics, and arsenic will often be indicated. When malarial fever 
occurs after operation, it is sometimes of very severe type and threatens 
life directly. More often convalescence is retarded and repair interfered 
with; indeed, gangrene has l)een attributed to malarial cachexia. Even 
when the case terminates favorably the occurrence of chill and fever 
after a surgical operation is a cause of much anxiety to the surgeon, well 
worth avoiding at the (;ost of a little trouble at the beginning. 

Opium Habit . — The habitual use of opium by smoking or swallow- 
ing is not a matter of veiy great importance to tropical surgery. The 
habit is widely spread among East Indians and Chinese, but is not com- 
mon among negroes and Malays. The majority of its devotees are by 
no means physical wrecks nor mental perverts. There arc opium drunk- 
ards among Orientals just as there are alcoholics among our peoi)le, but 
most members of the dark-skinned races can use the drug for its pleasant 
effects in moderation, much as we use tobacco, so that although the vice 
of opium-taking does undoubtedly seriously affect for harm the energy 
and usefulness of the races addicted to it, it does not follow that every 
user is to be considered a subject for medical treatment on that account 
alone. Surgery can be undertaken upon opium habitues without fear 
of any special untoward results, but it would be dangerous to withdraw 
the drug after operation, and as to the amount to be allowed, the wisest 
plan is to permit the patient or some intimate friend to furnish it in such 
quantity and of such quality as they see fit. A white physician attempt- 
ing to prescribe opiates to a suffering Chinaman, and depending upon his 
knowledge of American materia medica, is apt to find himself in a quan- 
dary. I remember a ghastly bolo wound of the neck in a Chinese coolie 
boy in Luzon, where the patient struggled fiercely against an anesthetic, 
but on being allowed to swallow two enormous boluses of opium furnished 
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by a sympathetic friend of his own ciationality, underwent the tedious 
cleansing and closing of the wound without a murmur. During his 
convalescence he kept a box of the pills by his cot and partook of them 
at will. 

Beri^beri. — ^This mysterious specific multiple neuritis is common 
among natives of many warm countries, but very rare in white residents. 
The disease presents many analogies to post-diphtheritic neuritis, and in- 
deed it is more than probable that the real disease is a duodenal infection 
by some germ producing a powerful toxin, and that the long train of 
symptoms called beri-beri are those of a toxic neuritis existing after the 
initial trouble has disappeared. Involving as it does the nerve terminals 
in the heart sis well as elsewhere, the most serious symptoms of the disease 
are cardiac dilatation, myocardial degeneration, serous effusion into the 
pericardium, etc. One never knows just how seriously the heart is 
affected, but if that organ holds out recovery is assured, even if the 
symptoms have been alarming. On the other hand, a patient with few 
symptoms, and those not serious, whose convalescence seems certain 
frequently dies of a totally unex|)ected heart failure. The invariable rule 
should therefore lie to subject no l)cri-beric to anesthesia or to any sort 
of surgical operation, where there is any choice in the matter, and this 
regardless of an apparently good physical condition. Venesection for the 
relief of a laboring heart in acute dilatation or aspiration of pleural or 
pericardial effusions may indeed be required in the treatment of the 
disejise. 

Syphilis and Chancroid. — In tropical seaports syphilis is rife, and, 
as elsewhere, is a great factor in diagnosis and treatment. There 
is great variation in the severity of the disease in different places, but 
although much has been written about its course in patients of the various 
races, climate at least seems to have no sjiecial bearing in the premises. 
In the interior, among people remote from the ordinary trade routes, 
the disease sometimes does not exist at all, and tribes hostile to the whites 
or holding themselves aloof from them on account of religious or caste 
feeling sometimes escape, for there is no denying that the most gentle and 
friendly of the colored peoples coming under the rule of our race have been 
the worst sufferers. Chancroid is excessively common and is the cause of 
many admissions to the sick report among our soldiers in the J^hilippines. 
A noticeable feature is the frequency of suppurating bubo in these cases; 
in numerous instances the initial sore will have entirely healed without 
leaving a trace, and yet a week or so later the bulx) will appear. This 
undoubted fact hits made it difficult for army surgeons to recognize the 
existence of such a clinical entity as ‘Hropical bubo,” although the term 
is often seen. 

Tuberculosis. — ^This is rare in some parts of the tropics and very 
common in others. It affects all races and is invariably found in the 
crowded native quarter of large cities. White persons acquiring tuber- 
culosis in the tropics should return to a colder climate, for where it is 
difficult at best to keep oneself in good physical condition, it is impossible 
to resist effectively any chronic disease. Army patients are always 
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sent without delay from Manila to the Government\s sanatorium in New 
Mexico. Lupus, and surgical tuberculosis generally, have so seldom 
been reported from hot countries that they must be quite rare. Statis- 
tics of morbidity, however, are exceedingly incomplete for the colored 
races, outside of the United States, and we know but little as yet con- 
cerning the prevalence of some of the cosmopolitan diseases in the tropics. 

Diabetes. — The native inhabitants of India and Ceylon are said to 
suffer from diabetes to an unusual extent, and it also frequently occurs 
among the Anglo-Indians. It has not, however, been observed as a 
specially common complaint in any of the tropical possessions of the 
United States. 

Tumors. — Cancer is a rare disease in the tropics; indeed, it is practi- 
cally never seen in some countries. The Mongolian race (the Chinese 
especially) is, however, an exception, and is very prone to tumors of all 
kinds, malignant as well as l)enign. The frequency of keloid among the 
black and yellow races is very noticeable. 

Operative Surgery in the Tropics.— While the results of surgical 
operations are, taking all things into consideration, about as good 
in tropical hospitals of the best class as at home, the practitioner at 
remote places without a well-organized institution to which he can 
take his major operations must shoulder responsibilities of which surgeons 
of our large cities arc relieved. Generally no consultant of equal or greater 
skill than himself is at hand to share the burden, often no trained nurse 
is within a thousand miles, and the o|ierator must attend to preparation 
of the patient, the arrangement and the sterilization of the material, 
and the after-treatment. The lack of trained assistance calls for much 
self-reliance and makes an operation of any importance a considerable 
tax on mind and body. Native-born assistants of the more intelligent 
races can be trained to an automatic obedience in carrying out the in- 
structions of the surgeon, but can rarely be trusted to do any thinking 
for themselves. 

Anesthetics. — Chloroform is considered by the English surgeons as 
particularly adapted for tropical use, as the operations are practically 
carried out in the open air or under a punkah, and the danger of too great 
concentration of the anesthetic is reduced to a minimum. The Americans 
in Manila use both chloroform and ether as they wish, but the latter drug 
is wasteful in very hot weather; it seems to evaporate more (juickly, 
and sometimes the patient takes enormous quantities without the de- 
sired result. 

Instruments. — All metal instruments should be of the best quality 
and as simple in construction as possible. The eternal moisture of the 
tropics quickly ruins steel instruments unless they are daily cared for 
as a soldier cares for his rifle. No container short of a soldered tin can 
be trusted to keep out moisture, and in shipping instruments to the 
tropics they should be dried at a high temperature and inclosed in soldered 
cases. It is much better to keep the whole armamentarium in use ex- 
posed on the shelves of a glass surgical closet than to put the instruments 
away in cases. An intelligent Chinese or Malay servant should give them 
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daily attention by rubbing with chan^is skin and a very little cacao-butter 
or vaselin. Hypodermic syringes should be all metal, and the needles 
of gold or other non-corrosive metal. The needle for spinal anesthesia 
should by all means be made of gold, as there is always danger of breaking 
it when the puncture is made. All the surgical needles now sent to our 
army in the Philippines for field use are gold-plated, and this has been 
found to be an economy as well as a convenience. Rubber tubing and 
catheters are very short-lived; they should be kept in their original sealed 
packages until wanted, those for daily use being kept immersed in a 
carbolic solution. No drainage-tube or catheter should ever be used 
without carefully testing its integrity, as very often an apparently souml 
bit of rubber will break into fragments when stretched in the slightest 
degree. The aspirator and Paquelin cautery will generally he found 
in a chronic state of uselessness from the rapid deterioration of the tubing. 

Time of Operation. — The most pleasant time of the day is the early 
morning, and both in the interest of the patient and for the comfort of the 
surgeon and nurses it should be selected for the operation whenever 
possible. 
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Surgical diseases of the Tropics. 

LEPROSY. 

Leprosy is a chronic infectious disease, characterized by the growth 
of granulation tissue in the skin, mucous membranes, peripheral nerves, 
and less often in other situations. The specific cause is the Bacillus 
leprffi, discovered by G. Armauer Hansen.* The history of leprosy dem- 
onstrates that it has prevailed in both hot and cold countries, but there 
is good reason nevertheless for treating of it among tropical diseases, 
because at the present time it prevails to a far greater extent in tropical 
and subtropical regions than elsewhere, and owing to social and racial 
factors it will probably continue to do so. There is also evidence for 
believing that the disease originated in a warm climate, for leprosy is of 
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very ancient record, and was recognized, long before the Christian era^ 
as the most terrible of maladies in Egypt, in Palestine, and in India. 
Its wide Kuropean distribution in ancient times and in the Middle Ages 
has been with good reason attributed to importation from Asia and 
Africa by the returning soldiers of Pompey and other Roman generals 
and by the Crusaders. At the present time leprosy exists outside of the 
warmer regions of the earth only in small and widely scattered centers 
of disease, as far north as Iceland and eastern Siberia, and as far south 
as New Zealand. It is found in both North and South America, and in 
all probability was introduced into the southern continent from the old 
world by negroes and sailors. In the United States Chinese immigrants 
brought it to California, Scandinavians to Minnesota and the northwest, 
in which region, however, the disease is fortunately disapjiearing. The 
largest and oldest leprosy center in the United States is in Louisiana, 
where it has existed for over a century, and the majority of these patients 
are American-born. Altogether, there are now several hundred lepers 
in the United States. 

The acquisition of Hawaii, the Philippine Islands, and the Panama 
Canal zone has l)rought a very large leper population under American 
jurisdiction, so that this ancient malady, which was scarcely mentioned 
in the American text-books of twenty-five years ago, has become a matter 
of general interest to the medical profession of the country, and of special 
importance to those settling in the new colonial possessions. 

The sfjecdfic cause of the disease, the B. leprae, is found in all forms of 
leprosy, and in well-advanced cases the bacilli are widely distributed in the 
body, existing in enormous numbers. The mi(*robe closely resembles 
the B. tuberculosis in appearance and also in staining reactions. It is 
a slender, straight rod with rounded ends, perhaps a little shorter than 
the B. tuberculosis. Under the microscojje the bacilli are seen in heaps 
and bundles rather than singly, and always in great numbers. The 
bacillus does not form spores, but spaces that do not take the stain are 
often seen, a fact that has led to a description of spore formation in the 
organism by some observers. The identity of the micro-organism of 
leprosy and tuberculosis has often been advanced, and, indeed, differ- 
entiation by appearance and staining qualities alone is well-nigh impossible. 
The widest differences are shown when attempts are made to cultivate 
the B. leprae either on laboratory media or by inoculation, for it is more 
than doubtful whether the organism has ever been made to grow arti- 
ficially. Many bacterial growths, it is true, have been obtained from 
material taken from leprous nodules, but none have been generally ac;- 
cepted by bacteriologists as genuine cultures of the B. leprae. Very 
recently Emile-WeiP has reported successful cultures of the Hansen 
bacillus upon media containing pleuritic serum or those to which yolk 
of egg had been added. A viable germ could only be obtained from a 
leprous nodule of recent appearance, those from older lepromas not grow- 
ing at all. The nodule was carefully sterilized and opened with a scalpel, 
and a minute cylinder of tissue, free from blood, containing some cellular 
elements and bacilli in pure culture, was obtained with a pipet. This 
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when planted upon the media gave rise, in a few instances only, to very 
frail colonies. The growth soon died out, apparently when the cells 
transferred from the leproma had disappeared. By carefully inserting 
the contents of the pipet through the shell and into the yolk of a fresh 
egg cultures were also obtained which not only developed while the im- 
ported leproma cells lasted, but thrived for a while upon the cells of the 
egg yolk. Germs from the old nodules and other cutaneous lesions, as 
well as those from the nasal mucus, could not be made to grow, and on no 
other media than those described above was any evidence of life shown. 

Inoculation experiments, upon man and animals alike, have nearly 
always proved failures. In 1884 Arning^ inoculated an apparently 
healthy Hawaian under sentence of death by stit(?hing a pie(*e of fresh 
leprous tubercle into a deep incision in the skin. Painful swelling of the 
ulnar and median nerves took pla(‘e in the inoculated arm in four weeks, 
and later a nodule appeared at the site of inoculation. Three years 
afterward true tubercular leprosy was fully developed, causing death six 
years from the date of the experiment. The subject was, however, of a 
leprous family, and had lived among lepers in a country where the disease 
is wide-spread, so that this single case is not at all conclusive. 

Many similar attempts made in Norway and elsewhere have always 
resulted in failure, and inoculation experiments on animals have also 
yielded almost entirely negative results. Exceptionally a local neoplasm 
resembling leprosy has been obtained. In 1905 Nicolle* reported a 
successful inoculation of a monkey, with the production of a nodule on the 
sixty-second day. The nodule was excised on the seventy-fifth day 
and showed the characteristic masses of bacilli in great number. 

Judging from the almost universal failure of experimental inoculation 
it seems probable that the organisms found in skin lesions as well as in those 
thrown off from the nasal mucous membrane are nearly always dead. 
The problem of how living germs of leprosy capable of infecting new 
subjects are actually transmitted from sick to well is still unsolved. The 
disease must, then, certainly be rather feebly contagious, for in none other 
is the recognized specific cause more abundantly found or given off in 
greater profusion from the body. 

The bacilli are found in the nasal secretions, the saliva, the urine, 
and the milk of lepers. Coughing and sneezing scatter them far and 
wide. They are also found on the surface of o\^n sores, and, either living 
or dead, must come into contact with thousands of healthy persons who 
do not subsequently develop leprosy. 

The conditions favoring infection are not at all well understood. 
Physicians and nurses at leper hospitals are very seldom attacked; the 
disease often exists in a small center while neighboring communities, 
living under similar circumstances, both social and sanitary, are free. 
The theory that the dietary customs of certain peoples are essential to 
the maintenance of leprosy does not appear susceptible of proof, although 
Hutchinson has called attention to the undoubted fact that the principal 
centers of disease are among the fish-eating populations. Like other 
infections, leprosy flourishes best among the unclean, the underfed and 
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overcrowded, but the reason is probably that opportunities for prolonged 
and intimate contact between sick and well are most frequent with such 
people, so that sooner or later, and only in a comparatively few out of 
many inevitable contacts, viable germs find lodgment in suitable individ- 
uals, and diseasd results. 

The most probable points of entrance are through the niisal mucous 
membranes, through skin-injuries or scratches attending certain skin 
diseases, and possibly also through skin-follicles and sweat-glands. Trans- 
mission by insects, by sexual connection, by handling fomites, by inhal- 
ation, and by swallowing must l)c considered possible, though not yet 
proved. 

As the bacillus of leprosy has never been found elsewhere than in 
the patient's body, its secretions and its excretions; as culture experi- 
ments in the laboratory and attempts at inoculation on man and lower 
animals have been so barren of results, making it almost impossible to 
decide whether given bacilli are living or dead, we must not be too posi- 
tive upon the conditions influencing infection. We only know that ex- 
perience gained through centuries, and in many parts of the world, 
dernonstratesthat leprosy once introduced into a country is apt to spread; 
that its disappearance is hastened by improved social conditions of tlie 
population; that it has a prctlilcction for the dark-skinned natives of 
\varm countries; and that it is often of more virulent type in new centers. 
Alost important of all, from the practical standpoint, is the knowledge 
that only by isolation or segregation of lepers can the disease be in time 
stamped out, and this without the necessity of reducing the unfortunate 
patients to the condition of total outcasts from society, as was formerly 
done. More complete knowledge of the contagiousness or infectiousriess 
of leprosy will depend upon much greater success in the future in the 
laboratory handling of this very obdurate micro-organism than has been 
attafned in the past. 

That le])rosy is inherited is not now generally believed, for the reasons 
that there is no fetal form and that few children of lepers become 
themselves leprous, certainly not more than intimate family intercourse 
would account for; nor do patients in the majority of cases give a history 
of leprous parents or relatives. Whether a predisposition to leprosy or 
a lessened resistance to infection is inherited is also open to doubt. 

Varieties of Leprosy. — Leprosy occurs in two forms: nodular 
or tubercular leprosy, in which the skin lesions are the most striking 
symptoms, and nerve or anesthetic leprosy. Clinically the two varieties 
differ widely in symptoms and course of the disease, when of pure type, 
but most cases show symptoms of both forms, with sometimes one or 
the other greatly predominating. This mixed form of leprosy may exist 
from the i>cginning of the disease, or a well-marked case of the nodular 
variety will later show signs of nerve involvement, while very rarely, 
if ever, will nodules later develop in a case which has begun as a pure type 
of nerve leprosy. 

Prodromal Symptoms. — Whatever form the disease may even- 
tually take, the early symptoms of leprosy are by no means striking. 
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The site of the original infection is prilctically never known, and the time 
of infection, except in the rarest instances, can only be surmised. The 
' period of incubation, if indeed it is proper to so name the long time during 
which the germs of leprosy lie latent in tlui body, giving no sign of their 
presence, is generally very long. In many recorded cases p(‘riods of from 
three to ten years, or even more, elapsed from the presumed time of in- 
fection to the actual first signs of disease. Shorter periods of incubation 
have been described - a few^ months or even weeks. 

Prodromal symptoms of general constitutional disturbance arc gen- 
erally observed, but are oftem wanting. These vary very much in differ- 
ent patients, and arefor the most part exceedingly indefinite and of slight 
diagnostic value. A rise of temperature is common at irregular intervals; 
the paroxysms of fever are indefinite in duration and in the degree of 
pyrexia. A sense of ex- 
haustion and sleepiness, ' 

headache, pains in the back 
and limbs, digestive dis- 
turbances, nausea and 
vomiting are sonietiiiK^s 
noticed. Slightly more 
definite are the nasal synif)- 
toms described by some 
authors, such as dryness 
of the mu(?()us membrane, 
epistaxis, tickling, burnin'g 
or ])ain in the nose. Sen- 
sory disturbances, such as 
localized anesthesia, hyper- 
esthesia, itching, or inter- 
mittent neuralgic; pains, 
are often present. A tend- 
ency to excessive sweating, 
either general or limited to 
certain regions of the body, 
is a symptom of consider- 
able value. Sometimes a few scattered areas of limited extent show a 
positive anhidrosis, and later on in the disease these spots Ixicome anes- 
thetic. The prodromal symptoms, indefinite as they are, may continue 
off and on for years, ami of course may Ix) attributed to many causes 
rather than the true one. In the tropics malaria will generally be sus- 
pected. 

Finally, the first really tangible signs of leprosy appear in the shape 
of a macular eruption very variable in extent and api)earance. 

Nodular Leprosy. — Generally, after one of the febrile attacks of 
more than usual severity, reddish spots make their appearance upon the 
skin, especially on the face and extremities. The spots vary from the 
size of a pea to larger patches several inches square. The spots are either 
well defined or imlistinct and are generally slightly raised. They may be 
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very numerous or few. The first spots usually fade out in a few days 
or weeks without leaving a trace, but new ones appear, of which some 
become a darker color, no longer disappearing on pressure. The spots • 
are often the seat of itching or prickling and the hair disappears from the 
affected area. The scalp is never the seat of the eruption, but the early 
falling of the eyebrows is very noticeable in nodular leprosy, and the 
superciliary region is often the site of the first nodule. The development 

of the characteristic nodules takes place slowly, 
painlessly, and in a most irregular manner. 
They vary greatly in size, shape, and number, 
developing in some of the spots that have re- 
mained and become pigmented. At first there 
may be only one or two nodules, wliile later on 
successive crops appear. Some are no larger 
than a small pea, others the size of a walnut, 
'riie most common site is the face, especially 
the regions of the eyel^rows; next, the l)acks 
of the hands, the fingers, the elbows, the knees, 
and the feet. The palmar and plantar surfaces 
are very rarely affected, the scalp practi(‘ally 
never, but nodules may appear almost any- 
whem else in the body. In exi)Osed locations, 
such as the face and hands, the growths are 
prominent and hard, but when subjected to 
piessum, as on the trunk, they are flattened 
and softer. The (H)lor of leprous tubercles is 
usually yellow-brown, but often a gray or violet 
tinge is observed. Neighboring noclules tend 
to become confluent, and in some situations 
there is no disercte nodule formation, but large 
areas of infiltrated skin are formed (lepromes 
en nappe) which may cover a great part of the 
trunk or may surround a liml). The iiew- 
growths come in successive crops, accompanied 
by fever and constitutional disturbance, during 
whi<;h the skin lesions arc tender, swollen, and 
livid, but as the fever subsides the nodules 
shrink, and a period of distinct imj)rovemcnt 
occurs, lasting until the next febrile atta(;k, 
with its new accession of nodules. During the 
periods of quiescence some nodules may disappear entirely, some grow 
very much smaller, and, in cases with only a few small tubercles, cures 
have been often reported. Sooner or later, however, renewed neoplastic 
formation may occur. The epidermis over the growth remains uninjured 
for a long time, becoming a little shiny and scaling slightly. 

The tumors are confined for the most part to the true skin, but some 
extend to the subcutaneous tissues. A few indeed may begin in the deeper 
structures, and are felt as hard bodies through the intervening and ap* 
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parently unaffected skin, but usually the ntxlules are freely movable with 
the cutis. The nodules are subject to several changes. After a febrile 
attack with erysipeloid symptoms some of the smaller growths may 
disappear, generally leaving light or dark spots at the sites where they 
have been. When an intercurrent acute disease, such as true erysipelas, 
attacks the leper, the nodules, if not too large nor too numerous, may 
all disappear. Iinpey,® indeed, states that a real cure may thus take 
place. The growths may also undergo softening and ulcerate. The 
ulcers are painless and indolent, healing slowly and leaving anesthetic 
cicatrices. The non-sensitive leprous nodules are subject to many small 
traumatisms which the patient does not notice at the time, and much 
of the ulceration is due to such injuries. When the nalule formation 
has gone on for some time, the well-known and often described leonine 
(jountenance is developed. The infiltrated skin of the forehead, greatly 
thickened, is deeply furrowed, giving a massive and frowning appearance; 
new growths elsewhere on the face cause the nose to appear flattened , the lips 
and (ihin to become i)rotruding and knotty, the eai s distorted and thickenal. 
The play of the facial muscles is destroyed so that the expression is mask- 
like and fixed. Along with the changes in the skin the mu(*ous membranes 
of the nose and mouth are also the seat of new tissue formation, whicdi is 
moi'o liable to soften and ulcerate than is the (;ase with skin nodules. 
The nostrils become occluded, respiration is interfered with by laryngeal 
infiltration, and swallowing is rendered difficult from involvement of the 
pharynx and eso])hagus. The i)atient speaks with a raucous voice which 
is very characteristic}. The nasal cartilages may be destroyed, causing 
the nose to sink in or become distorted. The destructive j)rocesses due 
to ulceration may of course lejwl to directly fatal consequences, or in 
cicatrizing great deformities may result. The eyes and their appendages 
often suffer greatly in leprosy ; the eyelids may become infiltrated, ulcerate 
and cicatrize, letuling to frightful disfigurement; the conjunctiva becomes 
the seat of numerous small tubercles which later invtule the cornea, or 
else the deeper structures of the eyeball are invadal first; in any case 
total blindness is the result. 

During the course of the diseases the lymphatic glands of the body 
enlarge and may soften, each new crop of mxlules being attend(?fl with 
intensified swelling of the neighboring glands. The decline of health 
and strength in lepers is very slow but progmssivc. The appetite remains 
goexi for a long time; taste and smell are mtained surprisingly well even 
when the nose and mouth are considerably diseased, but am finally 
lost; the mental faculties are entirely unaffecjted. Unless some inter- 
current disease mercifully puts an end to the patient's life, the late stages 
of leprosy will present an unspeakably loathsome picture. Mentally able 
to appreciate to the full his pitiable condition, the leper drags on his life, 
blind, speaking in a harsh whisper, without smell, without taste, crippled 
it may be, an offense to the sight of man. What wonder, then, that 
leprosy has been placed supreme among the greatest evils with which 
mankind has been afflicted ! 

Anesthetic or Nerve Leprosy. — ^The prodromal symptoms of nerve. 
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leprosy are very much as described for the tubercular variety. Perhaps 
with the fever and constitutional disturbance there will be more marked 
nervous symptoms of various kinds. Pain of a neuralgic chara(;ter, often 
very severe, occurs generally in paroxysms and may affect almost any part 
of the body. Other common symptoms are itching, burning, and numb- 
ness. Sometimes the whole body is in a state of hyperesthesia, so that 
pain is induced by the slightest contact or on movement. Vasomotor 
disturbances, such as flushing of the skin and slight transitory edema of 
limited areas, have been described. Vertigo is often observed. 

The prodromal signs of nerve leprosy are, however, quite frequently 
exti'emely slight, and are often overlooke(i by the patient and his physician. 

Sometimes the very first symp- 
tom is a simple loss of power 
in the upper extmmities with 
no other manifestation of the 
disease. The macular eruption 
of nerve leprosy presents some 
points of (lifFei'ence from that 
of the nodular variety. The 
spots develop symmetrically on 
the trunk and limbs, often fol- 
lowing the course of large nerve- 
trunks. The ])atches aie ery- 
thematous, disappearing on 
pressum, pigmented and not so 
disappearing, or dead white, 
like vitiligo. The centers of 
the spots often become decolor- 
ized while the peripheries are 
deeply colored and slightly 
raiseci. The pale centers are 
partly anesthetic, generally 
retaining tactile sensitiveness, 
but are insensitive to pain 
and heat. As in nodular lep- 
rosy, some of the patches 
disappear entirely, some become pigmented and remain, and new spots 
appear from time to time. The duration of the macular stages of 
nerve leprosy may be extended to years before serious signs of nerve in- 
volvement show themselves. Very characteristic of nerve leprosy and 
occurring during this stage is the appearance of bullse (pemphigus lepro- 
sus). After a slight rise of temperature with increased neuralgic pain a 
bulla forms, rarely more than one at a time. It appears on skin not pre- 
viously affected, or at the site of a macule, and varies in size, often being 
as large as an egg. The contained fluid is serous, but becomes rapidly 
purulent, and the surrounding skin is reddened for some distance. The 
bleb ruptures and dries up, afterward desquamating, and finally leaving 
a pale anesthetic spot, with a thin, well-marked, brownish border. Oc- 
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casionally the site of the bulla ulcerates and then becomes covered with 
a brown rupial crust, the final cicatnx being shining white and contracted 
or rarely keloidal in appearance. The bulla? are most frequent on the 
backs of the hands and feet, the elbows, the knees, and the back. They 
may come in successive crops to such an extent that the body of the 
patient is covered with their remains in different stages of cicatrization, 
and indeed death, when the eruption is of such a violent natum, may result. 
The macular and bullous eruptions are the beginning of a true bacterial 
nerve infection, rather than the consequence of a neuritis alreiwly existing, 
for in this form of leprosy the bacilli, instejid of infiltrating the skin and 
forming nodules, invade the terminal neive-endings and the larger trunks 
from without inwanl, giving rise to a great variety of symptoms. Neur- 
algic pains and the other disturbances of sensation become more marked, 
such as itching, burning, hyperesthesia, spots of anesthesia, etc. The 
cutaneous lesions may now continue to disappear wholly or in part; I)ut the 
signs of serious nerve involvement are from this time on progressive. 
The regions supplied by the ulnar, the peroneal, the anterior til)ial, the 
sciatic, and the trigeminal nei*ves are usual sites of the pamsthetic or 
painful symptoms, especially the two former localities. Where these 
nerves can be felt, as when they pass over a bone, the nerve-trunk is 
found to be hard, thickened or nodulated, and very sensitive to pressure. 
This, the first or irritative stage of nerve involvement, slowly subsides, 
to be followed by degeneration and destiniction of the nciwe substance 
with all of its natural consequences. Both motor and sensory trunks 
are attacked, the result varying, of course, with the nerves affected 
and the degree of destructive action. Anesthesia, which in the early 
stages is confined to the spots or to very limited areas, when the large 
trunks and central nervous system are attacked becomes a dominant 
feature of the disease. The anesthesia of the macules is due to a terminal 
neuritis only and may disappear, but the later anesthesia, due to dis- 
integration of nerve-trunks or lesions of the cord and spinal ganglions, 
is permanent, progressive, and may be total. The loss of sensation nearly 
always begins in the extremities, rarely in the face. Later on the trunk 
is affected in a small proportion of cases. 

On the supposition that nerve leprosy is a centripetal process, anes- 
thesia limited to small spots is caused by bacterial invasion of terminal 
nerve-ends; zones or bands of anesthesia occur when trunks are involved, 
and segments of the body are affected when there are lesions of the spinal 
cord. The anesthesia is often strikingly symmetric, although not in- 
variably so; it is at first partial, variable, and superficial, but after a time 
it is deeper, more absolute, and tactile sensation is totally lost in the 
affected areas as well as the sensations of pain, heat, and cold. 

Along with the loss of sensation trophic changes take place in the 
regions supplied by the diseased nerves. The hair rapidly thins out 
over the affected areas until complete depilation results, although the 
scalp is not attacked. The skin is hard and dry as a result of suppression 
of sweat; it also becomes thin and cracks. The nails atrophy and become 
deformed; trophic ulceration is developed on surfaces exposed to pressure 
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or injury, the most common site being the sole of the foot, where a perfor- 
ating ulcer often occurs. The fingers and toes may be attacked by a 
penetrating ulceration and be totally destroyed. The pathologic process 
is either a periostitis surrounding the phalanx, in which case the bone 
necroses and is extruded, or an obliterating arteritis which may lead to 
the loss of a digit from dry gangrene. The phalanges may possibly under- 
go total absorption without loss of the soft parts, or the lime salts of the 
bones may so disappear that the shafts may be bent in any direction. 
The muscles suppli^ by the diseased nerves atrophy and lose power. 
The first wasting is commonly observed on the palmar aspect of the hands, 
all eminences disappearing so that the smooth simian hand of the Aran- 
Duchenne type is product. The atrophy extending to the interosseous 
muscles and the extensors of the fingers gives rise to the often described 
main-en-griffe. In the lower extremities the peroneal and extensor 
muscles are affected, causing locomotion to be difficult. The muscles 
of the arm, thigh, trunk, and face may be later attacked, and should the 
muscles of a region be affected in an irregular fashion, which is sometimes 
the case, curious distortions are observed, especially in the face, for when 
one or two muscles of expression are left intact among many paralyzed 
ones, a characteristic grimacing countenance results — the mask of nerve 
leprosy. The eyes remain wide open from muscular paresis; ocular devi- 
ation of all varieties may occur; there may be ptosis or ectropion. 
Excessive lachrymation from exposure of the eyeball is followed by sup- 
pression of the secretion, when the eyelashes will drop out and the eye- 
balls become horny and dry. Small opacities form in the cornea which 
coalesce, or else ulceration and perforation occur with gradual progression 
toward total blindness. Ulceration of the nasal mucous membrane 
may take place with destruction of the septum, so that the nose sinks in, 
as in nodular leprosy. The mucous membranes of the mouth may also 
ulcerate, the gums recede, and the teeth drop out. Anesthesia of the 
tongue and mucous surfaces and paralysis of the buccinators interfere 
with mastication. The lower lip falls from paralysis of the orbicularis 
and saliva flows continuously. 

The course of nerve leprosy is therefore entirely different from that 
of the nodular type. It is very much slower, for patients with nerve 
leprosy of pure t)^e may live for several decades and attain ripe old age. 
Fortunately the progression of the disease toward the last terrible stages 
of mutilation, paralysis, and atrophy is not inevitable. The malady 
may be arrested for years; in the milder cases, indeed, after a certain 
amount of nerve involvement, the disease seems to cease entirely. Per- 
haps the bacilli have in such instances died out; certainly their presence 
can no longer be made out by any diagnostic method known to us. The 
damage to the nerves is done, but the patient is no longer, strictly speaking, 
a leper. Death seldom occurs as a direct result of the leprosy, but 
usually from an intercurrent pneumonia, acute pulmonary tuberculosis, 
bronchitis, or organic disease of the kidneys. A common termination of 
life is from an acute choleraic diarrhea. 

Mixed Leprosy. — It is the rule for the two types of leprosy to be found 
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in the same patient before the end of the case, and one or the other may 
of course greatly predominate. Sometimes the skin and nerve invasion 
by the bacilli go on together from the beginning, or, as is common enough, 
nerve involvement comes on later in a well-marked case of nodular leprosy, 
but it is exceedingly rare for nodules to occur in a case which has begun 
as a pure type of nerve leprosy. The combination of symptoms which 
may occur in mixed leprosy varies so infinitely in different patients that 
it is useless to attempt to further describe this form of the disease. 

Based on a large clinical experience. Black ®’ ’ has recently suggested 
a reason why leprosy sometimes assumes one clinical form and sometimes 
another. He believes that the initial lesion of the disease is a trifling ulcer 
somewhere on the nasopharyngeal mucous membrane: if the ulcer heals 
and only a few bacilli 


gain entrance into the 
general circulation, anes- 
thetic leprosy alone re- 
sults; if, on the other 
hand, the nasal ulcer 
grows and very many 
virulent germs are con- 
tinually disseminated 
throughout the body, 
infiltration of the skin 
and subcutaneous tissue, 
or even invasion of in- 
ternal organs, also takes 
place. In other words, 
nodular leprosy is an- 
esthetic leprosy plus in- 
vasion of the skin and 
other organs by active 



organisms. A careful Fxo. 552 . — Nodular Leprobv. Cell Infiltration in Young 

study of the symptoms Lkproma. Low Power (Army Med. Museum). 


of the several varieties 


of leprosy shows that this theory is very plausible, but unfortunately the 
initial nasal lesion has not yet been demonstrated. Should it ever be, 
the great problem of leprosy — its method of infection — will be in a fair way 
to be solved, and the prospect of cure by early treatment be greatly in- 


creased. 


Pathologic Histology of the Lesions.— The outward appearance 
of leprous nodules has already been described. A leproma, if recent, 
shows on section a white, shiny surface; if older, a reddish or brown 
color, and the cut surface exudes a thin sticky fluid on pressure, the 


so-called leper juice.'' The neoplasms of leprosy are granulation 
tumors, histologically resembling the gummata of syphilis and the tuber- 
culous growths in certain varieties of lupus. They are quite vascular 
and are formed by an infiltration into the corium of round cells and 
epithelioid cells which at first arrange themselves in a network in the con- 


1096 


TROPICAL SURGERY. 


nective-tissue spaces immediately surrounding the blood-vessels of the 
skin. The infiltration becomes thicker and denser, occasionally ex- 
tending to the subcutaneous tissues, but not affecting the epidermis. 
The glands of the skin and the hair-follicles arc so crowded by the new- 
growth that they atrophy and disappear. Along with the new cells are 
the baiiilli of leprosy, usually in enormous numbers. They are found 
free in the lymph-spaces and also within the cells; sometimes discretely 
disseminated, but most often in bundles of rods or in relatively enormous 
bacillary masses. There is still difference of opinion as to whether the 
bacilli are found intracellularly or not; Unna® maintaining that they are 
not so found, and that the bacillary masses are zooglea formations; 
Hansen® teaching that the organisms are nearly always within the cells. 
Many of the latest observers combine both views. The most striking 
appearance in a section of an old leproma is the presence of brown or yellow 

flakes, either round or oblong, 
dissemin ated throughout the 
neoplasm, and when plentiful, 
giving the section its brownish 
color. These arc the ^^globi’^ 
of Hansen, who considers them 
to be masses of bacilli occupy- 
ing cells ami which, having died 
out, are partly disintegrated 
and of granular appearance, so 
that little of the structure of 
the micro-organisms (;an be 
made out. According to Unna, 
the ^^globi^' are cross-sections 
of bacterial thrombi of the 
lymph-vessels. 

The opinion of those who 
hold to both the intracellular 
and extracellular proliferation 
of the bacilli in leprous tissue 
is summed up by Jeanselme^® about as follows: (1) Bacilli from the terminal 
blood-vessels of the skin collect in the neighboring lymph-spaces and pro- 
voke a gradual infiltration of round and epithelioid cells. (2) The bacilli 
penetrate the new cells and form large intracellular colonies which distend 
the cells, the protoplasm becoming vacuolated; these are the “lepra cells’’ 
of Virchow, or when very large, with numerous nuclei, the giant cells de- 
scribed by some observers. (3) The bacilli left in the lymph-spaces multiply 
and mass together, finally l)ecoming disintegrated and structureless in 
appearance, thus forming the “globi,” which appear round or oblong 
a(!cording to the direction in which the lymph-spaces or vessels are sec- 
tioned in the specimen. The “globi” are always found most plentifully 
in the upper strata of the nodules and increase in number with the age 
of the leproma. Vacuole formation is a common occurrence in them, 
indicating complete destruction and liquefaction of the micro-organisms. 



Fio. 653. — Nodular Lf.prosy. Distridution or 
Uacilli is Lkpkoma. X 900. High Power 
(Army Med. Museum). 


LEPnosY. 1097 

■r 

In the macules of early leprosy jt is probable that at the beginning 
the same pathologic process is initiated as in nodule formation, but with 
comparatively few organisms, so that when the infection is not active 
the bacilli present may be destroyed by connective-tissue production, and 
in such spots no further tissue changes are to be expected. Some spots, 
as we have seen, may become the site of future nodules, or a case of pure 
nerve leprosy may develop where the nerve terminals alone are attacked 
by the bacilli, and no skin infiltration takes place beyond the production 
of the macules. It is exceedingly difficult to find bacilli in the macules; 
they arc, indeed, absent from the old spots, but arc to be found, by careful 
technic, sparsely scattered through the tissues in the fresh ones. The 
spots show some infiltration with smaller cells, but large cells and globi^’ 
are not fourul as a rule. In anesthetic spots the nerve terminals are de- 
generated. In the nerve lesions the bacalli are found in the peripheral 
part of the nerves, the perineurium and the endoneural septa showing 
the greatest tissue changes, especially in the neighborhood of a vesscl,‘^ 
and where '‘globi’^ are found they are in the same situations. The lep- 
rous process may confine itself to the perineurium and the endoneural 
septa (cell-infiltration, proliferation, etc.) in mild cases, but, on the other 
hand, the process may go on until all the ncrvci-fibers are fused to- 
gether in a bundle and a mere fibrous cord results. The epincural con- 
nective tissue is singularly free from bacillary invasion, but bacilli are 
occasionally found in situations where traumata arc common, as, for 
instance, where the ulnar or the peroneal nerves cross bony structures. 
The number of micro-organisms in nerves varies greatly according to the 
case and the stage of disease, but it is never as large iis in nodular leprosy. 
The leprous process is similar in the ix?rineurium and cndoncurium to that 
already described in skin leprosy — ‘‘globi,’^ vacuolated cells, and the 
same retrograde changes occur. In the epincurium the ^^globi” are 
scarcely ever found and bacilli are very few. Kven before the discovery 
of Hansen's bacillus changes in the spinal ganglia and the cord itself 
were des(;ribed as occurring in this disease, generally a sclerosis of the p()S- 
terior columns or gliosis, as in syringomyelia. The bacilli are found in 
the ganglia and in the cord, but there are no constant pathologic changes 
of importance. The fact that syringomyelia of the type known fis Mor- 
van's disease clini(;ally closely resembles anesthetic leprosy hiis caused 
the theory to be advanced that it is really nothing but a special type of 
anesthetic leprosy — an opinion by no means generally accepted. The 
lesions of mixed leprosy and generalized leprosy where various organs 
of the body are attacked by the leprous process would require a volume 
to adecjuately describe them. The lungs are sometimes the seat of lep- 
rous tubercles which are easily confounded wuth true tuberculosis, and here 
it must be remembered that tuberculosis is a very common complication 
of leprosy. The liver, the spleen, the bone-marrow, and the testicles are 
not infrequently invaded by the disease. The kidneys are rarely attacked, 
but are subject to amyloid and other degenerations which are often the 
cause of death. 

Diagnosis. — TiCprosy is not easy of diagnosis in its early stages; 
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in countries where it is rarely found, and therefore not expected, a diagno- 
sis is practically never made until the disease has progressed very far, 
and even in centers of leprosy early diagnosis is not common. The 
premonitory symptoms are, as we have seen, very indefinite and signify 
little until the si)ots appear. Falling of the eyebrows with the appearance 
of a small nodule in the same region is a suspicious symptom, and in nerve 
leprosy the thickening of the ulnar nerve at the elbow. The spots are 
suspicious if they are anesthetic and do not sweat. An eosinophilia has 
l)een described in nodular leprosy, but it is not a very important symptom. 
Spinal puncture in nerve leprosy h*‘is some diagnostic value Jis indicating, 
if a lymphocytosis is present, a meningeal irritation. Tlie successful dem- 
onstration of the sjxicific bacnllus is, however, the only perfectly satis- 
factory sign of leprosy: an easy matter in the nodular variety, and a very 
difficult one in nerve leprosy. In countries where the disease is com- 
mon all cases of skin disetise, monoplegijis, localizetl anesthesias, or mus- 
cular atrophies must be examined with a view of their possibly being 
leprous. The differential diagnosis l)etween leprosy and syringomyelia 
might in certain rare instances lie impossible, but with a macular eruption 
and enlarged nerve-trunks syringomyelia should be excluded. 

Prognosis. — ^The prospect of complete recovery in leprosy is, it must 
l)e confessed, extremely slight. It is the rule in nodular leprosy for 
the disease steadily to progress, notwithstanding the fact that periods 
of great improvement are ciommon enough, during which a (aire is con- 
fidently predicted or even claimed. In a few carefully recorded cases 
where the disease has been treated early, l)efore the appearance of many 
lesions, all signs of active infection have preniancntly disaj)peared, aiul 
it is difficult to avoid claiming these cases as cured. In nerve leprosy, 
as has been stated, after certain damage is done, which of course is irrep- 
aralile, the disease seems to Ixjcorne entirely arrested and the patient 
may live to a ripe old age. 

Treatment. — As in tuberculosis, improvement and possible arrest 
of the disease may be ho]X)(l for through improved nutrition, fresh-air 
life, and cleanliness. At all events the most careful hygienic treatment 
of lef)ers is demanded for the sake of humanity and for the prote(?tion of the 
public health. As for drugs, in no disejise have so many specifics been con- 
fidently announced from time to time, only to disappear, when further 
experience had demonstrated their uselessness. The unfortunate leper 
takes, and is richly justified in taking, any remedy which offers him the 
slightest hope of amelioration. If he is using a special drug about the 
time that one of the not uncommon periods of exacerbation occurs, and 
if, as is also the rule, a marked improvement takes place, the reputation of 
the remedy is great until time Iris demonstrated its failure to make 
any lasting impression on the course of the malady. At the present time 
the specific which has preserved more of its reputation than any other 
is the ancient Chinese remedy, chaulmoogra oil, administered in capsules 
of from 10 to 40 drops several times a day. The oil is pushed to the point 
of toleration, and can also be given by inunction mixed with some other 
oil, by enema mixed wth milk, and by hypodermic injection. There is no 
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question but that great improvement and several apparent cures have 
followed the persistent use of this remedy. Isadore Dyer/^’ of New 
Orleans, the best-known American authority on leprosy, uses the following 
treatment: Chaulmoogra oil, in as crude a state iis possible to obtain 
and yet have it in liquid form, is given in capsules or in milk, beginning 
with 3 drops several times a day and gradually incrcfising until 120 or 
150 drops arc taken at a dose, and preferably before meals; full diet; hot 
baths— on which he lays great stress; fel)rifuges Jis needed, and appro- 
priate tn^atmeiit for intercurrent diseiises. Strychnin is considered a 
sine qua non in all cases. Persistence in treatment in spite of discourage- 
ment is, according to Dyer, sometimes rewarded by a cure even when the 
improvement only begins to show itself aftc^r months or years have ela[)sed 
with no apparent result. Unna reported several cures from the internal 
use of ichthyol, with pyrogallic acid and chrysarobin used externally. 

Attempts to treat leprosy by serum- therapy have been made repctatcdly, 
but so far with little success. I'uberculin seems to aggravate tlie symp- 
toms, but of the several anti-leprous serums, althougli none have been 
prepared entindy from the specific bacilli of l(i])rosy, a culture of which 
has so far been unobtainal)lc, nevertheless distinct improvement luis been 
in many cases attained by the original investigator, while others have 
failed to notc^ any good n^sults. Carnis(|uilla'^ injcicted hors(^s with serum 
from lepers and ref)ortcd improvement in leprosy patients from injections 
of the serum of the horses so treated. As Metchnikoff and Besredka 
obtained equally good residts from the serum of a goat whi(?h had been 
injected with defilDrinated blood from a perfectly healthy man, the serum 
of Carrasqiiilla is certainly not an antitoxic sc^rum in the usual sense of 
the word. Rost, of the Indian Medical Service, is the last to have pro- 
duced a serum from whicli great results were hoped, and in fact seemed 
at one time to have actually In^en obtained. He l)elieved that he had 
succeeded in growing the B. leprie in salt-free media, and from these 
sup])osed i)ure cultures he prepared his ^Meprolin,’^ the use of which was 
followed by such favorable reports from other investigators, as well as 
from himself, that to the outside world it really seemed that the problem 
of the cure of leprosy had been solved. The cultures were soon j)roved, 
however, not to be B. leprae, and the “ leprolin'^ on which so many hopes 
were founded is no longer made. Calmette-s antivenine has given good 
results in the hands of l)yer,‘^ Imt the limited amount available and the 
difiiculty of getting it fresh prevent its general use. 

Surgical measures to eradicate the leprous lesion have l)een under- 
taken repeatedly. Thus macules of early api)earance have been excised, 
and the first tubercles have been destroyed by the actual or galvanic 
cautery. The results of such early action have not been particularly 
encouraging, but it certainly seems good practice, where the lesions are 
few and seen early in the case, to destroy the centers from which the infec- 
tion is evidently spreading to surrounding tissue. 

The use of the x-rays on the growths in nodular leprosy seems, in 
selected cases, to promise very well. If not a cure, at least great im- 
provement results. In 1903 a soldier of the United States army,'® with 
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fairly well-advanced nodular leprosy, wjis subjected to the treatment 
by the x-rays. No changes were observed until from seven to ten ex- 
posures had been given. Then, after a dermatitis with exfoliation of the 
skin, the smaller nodules began to disappear, leaving areas of brown and 
shining skin; the larger nodules diminished very much in size, but did 
not totally disappear; the fever and constitutional symptoms improved 
to a marked extent under the treatment. Ilrbanowicz'^ reported nine 
cases treated with the .r-rays with improvement in all the tubercular 
cases, but with injury to the anesthetic patients. He found also that 
ulcers deepened under this treatment, and therefore considers it admis- 
sible only for early civscs of nodular leprosy with few neoplasms. Wilkin- 
son,'* of the Public Health and Marine Hospital Service, reports from 
Manila thirteen cases, of which three were cured, seven improved, and 
three not improved. He believes that the organisms killed at the spot 
are absorbed and produce a certain amount of protection, as improve- 
ment of lesions at a distance from those exposed to the rays was marked. 
Altogether the use of x-rays in leprosy appears worthy of more extended 
trial. 

Tlie treatment of leprous ulcers hy surgical means and by the usual 
antiseptic or disinfectant dressings calls for no special mention, such pro- 
cedure being, of course, necessary to the patient's comfort as well as indi- 
cated to prevent the infection of others. Where extensive ulceration has 
caused an extremity to be practically useless, amputation is sometimes 
called for. Surgical operations undertaken upon lepers are, as a rule, 
quite successful, for even when the incision must be made through infil- 
trated tissue, healing is usually prompt and firm. 

For the relief of pain, muscular atrophy, and other symptoms of anes- 
thetic leprosy various surgical procedures have been advocated: nerve- 
stretching or division, or scraping out the diseased perineurium. No 
permanent benefit is to be expected from such action, but in exceptional 
cases it may, of course, be strongly indicated. 
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TROPICAL DYSENTERY. 

The disease, or rather symptom-complex, known as dysentery is found 
in cold and temperate as well as in hot countries, but in tropical and sub- 
tropical regions it is both much more common and much more severe. 
It frequently occurs in limited areas endemically, and is recognized as the 
greatest danger to health in some particular place, although other spots 
with similar climatic conditions may have no such bad reputation. 
In the endemic areas the disease is sporadic, though very common. It 
is apt to be insidious in attack and subacute or chronic in its course, with 
occasional acute exacerbations of all the well-known symptoms. Again, 
dysentery occurs in acute and fulminant form epidemically, and armies 
in the field, prisons, and asylums are swept by what is evidently a rapidly 
infectious disease, this occurring in any climate and at any season of the 
year. The former or endemic variety is rare in cold climates, but widely 
spread in warm, and is generally meant when the term tropical dysentery’* 
is used. 

Classification. — Dysentery is an inflammation of the large intes- 
tine accompanied by abdominal pain, tenesmus, and frequent scanty 
stools of mucus and blood; clinically it is acute, subacute, or chronic; 
pathologically it maybe catarrhal, ulcerative, diphtheritic, or gangrenous; 
etiologically there is as yet no satisfactory classification, for in its various 
forms it has certainly several and perhaps many exciting causes. Re- 
cognizing that there are other specific agents, both bacterial and pro- 
tozoan, very probably capable of giving rise to dysentery, at the present 
time we can conveniently divide the disease into three classes, which un- 
doubtedly include the great majority of all cases. 

First: Catarrhal colitis or enterocolitis without known specific cause, 
originally due or partially due to improper or undigested food, exposure, 
chill, etc., generally acute and of short duration, yielding readily to treat- 
ment, but occasionally going on to ulceration and running a chronic 
course. These cases perhaps should not be considered dysentery at all, 
but as the classic symptoms, abdominal pain, tenesmus, bloody and mucous 
stools are present, the diagnosis is generally so made. It is common in 
the tropics and furnishes a small proportion of the chronic invalids sent 
home from our Philippine possessions. 

Second: Bacillary dysentery, sporadic or epidemic, usually acute, often 
rapidly fatal, and due to the B. dysenteriie of Shiga^ or some other strain 
of the same bacillus, of which there are several types differentiated by 
their action upon various sugars, and by the agglutinative power of im- 
mune serum upon pure cultures.*'*'^ This is the epidemic form of dysen- 
tery that has devastated camps, asylums, and prisons. It is a cosmopol- 
itan disease, but is often found in the tropics, where it is especially grave 
in type. The disease is generally self-limited, but chronic dysentery 
following acute attacks is not very rare. 

Third: Amehic dysentery, caused by the Amceba dysenteriaB (A. coli), 
acute, subacute, and chronic, and if acute almost always terminating in a 
chronic condition. This disease and malaria cause nearly all of the 
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physical human wreckage sent home from tropical countries. If not as 
common as malaria, it has cost the United States the permanent loss of 
valuable officers and enlisted men to a far greater degree than any other 
‘‘tropical disease.^' 

With acute dysentery surgery has nothing to do except in the rare 
event of complications, such as intestinal perforation, intussusception, 
or an abscess somewhei’e in the abdominal cavity. These complications 
ai*e treated on the same general principles as when they arise in connection 
with any other disease. 

In chronic dysentery, however, surgical treatment offers a valuable 
and, I believe, a too much neglected means of l)enefit or cure. Suitable for 
selectal cases of chronic colitis, no matter how caused, surgical tmatment 
is generally called for in chronic amebic dysentery, and a short description 
of this form is hei*e necessary. In most of the chronic cases seen in the 
United States, or rcturning from the tropics, amoebae will be found in the 
stools either constantly or when the acute exacerbations take place. 

Causes. — Amebic dysentery is a colitis, rarely an ileocolitis, caused 
by the A. dysenterhe of Councilman and Lafleur (A. coli, Loesch, Entam- 
erba histolytica, Schaudinn), consideied by most authorities zoologically 
different from the amceba often found in the stools of healthy men, to 
which alone the name A. coli is given. Whether all amcebae found in the 
human intestines are potentially pathogenic, or whether there are two 
recognizable varieties, harmless and disease-producing, is yet a matter 
of doul)t. Schaudinn'^ described the pathogenic anueba (Imtamcebti 
histolytica) as moiphologically diffemnt from the non-pat hogenic (E. 
coli). On the other hand, .Alusgrave and Clegg, ^ of JJanila, consider all 
intestinal amadia? i)otontially pathogenic and believe there are? several 
varieties. Airiceba; are successfully cultivated in the laboratory only in 
symbiosis with various bacteria. This leads to the inter(?sting question 
as to just what effect association with the liacteria of the intestines may 
have on their pathogenic powers. Clinically, amocl)sc from the stools 
of dysenteric patients generally include led blocxi-cells, while those from 
healthy men do not. This valuable diagnostic sign docs not prove, however, 
that the two organisms arc diffeient, but only that one is active in a path- 
ologic process, and the other is appaiently doing no harm. Theie are no 
other certain means of distinguishing the two by the clinical microscope 
at any rate. Abscess of the liver is a common complication of amebic 
dysentery in which the organism plays an important part, so that with 
reason Musgrave and Clegg^ have suggested the term “amoebiasis” 
for pathologic conditions duo to amebic infection, regardless of loca- 
tion. 

The parasite is water-borne, or may be conveyed by contaminated 
soil to the mouth by dirty hands or from eating green vegetables grown 
in sewage-polluted ground. Amoeba dysenteriae is readily found in the 
stools of most patients, and when plentiful it suffices to examine a little 
flake of mucus from the stool. Usually it is best to give a dose of saline 
cathartic and examine the fluid portion, for not only will the saline scour 
away amoebae from the mucous membrane in cases where none are coming 
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away in the regular stools, but the ..organisms so secured are more active 
in movement. 
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The parasite is from 15 to 20 in diameter, having an outer zone 
(ectosarc) which is very clear, and a granular inner ai’ea (endosarc) con- 
taining a nucleus, several vacuoles, and perhaps foreign bodies, siKih as 
bacteria, blood-cells, and fo(xl detritus. It moves by putting forth 
protrusions of the ectosarc in various dimetions, for a time not changing 
its location, until pmsently the endosarc gushes forth into an unusually 
long protrusion and the anueba moves across the slide. It may be stained 
in various ways, but the presence of the characteristic movements is 
necessary to pi'event mistaking the organisms for other objects under 
the lens, so that fi*esh specimens examined on a warmed slide must be 
used for diagnosis. 

Pathology. — The intestinal lesions of chronic amebic dysentery 
are found in the large intestine throughout, occasionally also in the last 
portion of the ileum. At first the submucous tissues are edematous, and 
the fixed cells multijily, leading to an infiltration which elevates the 
mucous meml)rane in rounded patches. The meml)rane dies and is cast 
off, leaving a jelly-like grayish slough, which, after a while, comes away, 
exposing the muscular coat of the gut. The ulcei's so formed are small 
or large, round, oval or irregular, ami of varying depth a(*cording to the 
stage of ulceration. They penetrate to the submucous, the muscular, 
or the serous coat, and perforation is not very rare. The ulcers are cither 
distributed throughout the whole of the large intestine or are limited to 
certain parts; the cecum, the flexuies of the colon, and the rectum being 
places of election. The summits of the intestinal folds aie common sites 
of the ulcers. The edges of the ulcers are thickened and edematous. 
What appears to l)e healthy membrane has often been undermined and 
merely bridges over ul(;erated tracts communicating with other ulcers. 
For this reason large pieces of raeml)rane are frequently thrown off in 
mass.. The disease advances more or less slowly, attacking new tissue, 
while the older ulcers make attempts at cicatrization. Some heal by 
the formation of fibrous tissue, which may constrict the lumen of the bowel. 
In a general way infiltration, ulceration, sloughing, and reparative proc- 
esses aie going on simultaneously in the various affected parts, giving 
an infinite variety to the gross appearani^es seen at autopsy, and a(?count- 
ing for the varied symptoms that characterize chronic dysentery through 
its slow course. Amoebae are found in the tissues around the ulcers, 
in the lymph-spaces, and in the small blood-vessels. Secondary invasion 
of the lesion by various bacteria is, of course, inevitable. Infection of 
the liver in cases of amebic abscess probably takes place through the portal 
vessels, where indeed the parasites have actually l>een found. 

Symptoms. — ^The symptoms of chronic dysentery vary with the 
extent of bowel involvement, the acuteness of the morbid process, and 
with the time for which it has been going on. Most of the patients le- 
turned to the United States have l)een suffering for months. The cases 
may have begun acutely, but more frequently they have been subacute 
from the first, soon assuming the chronic form. Emaciation and great 
debility develop as the case progresses. Periods of improvement and almost 
apparent recovery occur, and the patient's hopes are raised, only to be 
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dashed to earth again by the advent of a shaip exacerbation of pain and 
bloody flux. Some suffer most from abdominal pain, some rather from 
tenesmus, according to the parts of the bowel involved. The most favor- 
able cases improve until the general health is almost normal, the body- 
weight is recovered, the face has a fairly healthy color, the appetite is 
good and the strength sufficient for not too arduous work. By careful diet 
and considerable self-coddling such a patient may keep himself free from 
pain, and even arrive at the point where he luis only one or two nearly 
normal bowel evacuations per day. Nevertheless he is not well; a little 
mucus may follow his apparently normal movements; he is still unable 
to do a day’s hard work; an imprudence in eating is followed by pain 
and flux; if the disease has affected the rectum, precipitate or even in- 
voluntary movements are always imminent. In short, he is a semi- 
invalid at the best, with the constant expectation of falling into a worse 
condition. The average patient is by no means in even as favorable a 
state as this. He remains thin, anemic, and feeble, with several painful 
stools a day, and progresses slowly though steadily down-hill. 

Treatment. — ^The usual treatment of chronic amebic dysentery is 
satisfactory only in that much improvement or a partial cure is often 
effected. So many supposed recoveries have been followed by disap- 
pointment, so many times improvement has been succeeded by relapse, 
that it is the rule to find the physician with the most experience to l^e 
the most pessimistic in prognosis. There are indeed some recoveries, 
but many more cases that stop short of recovery. Diet, nursing, ancl 
rest are, of course, very important in all cases; in fact, with no other 
treatment the patient may improve to a considerable degree. Many 
patients gain greatly during their voyage home from the Philippines. 
Medicines by the mouth have a very limited value in chronic dysentery. 
Intestinal antiseptics so given are unsatisfactory; opiates are only useful 
to relieve pain, and bismuth may be actually harmful by coating the 
ulcerated bowel, allowing the ama^ba) to flourish beneath and preventing 
any remedy from coming into contact with the lesions. 

As may be readily seen from our knowledge of the pathology of the 
disease, treatment must have two objects: to destroy the parasites if 
present, and to help cicatrization. Granting that all the organisms can 
be destroyed, it by no means follows that the second object will 1x3 attained, 
for there are obstinate cases of chronic dysentery without amcebae. It 
seems evident that both ol)jects are best approached by local treatment 
of the ulcerated gut — surgical treatment for a surgical contlition. 

Irrigations® by the rectum, with solutions, cleansing, antiseptic, and 
lethal, to the amoebae, have long l)een used with good effect. Injections 
must be massive and distend the gut thoroughly to be really effective, 
as the whole mucous surface of the large intestine should be reached 
by the irrigating fluid. They should he administered by means of a glass 
irrigator, and the tul)e should be several meters in length, the rectal tul)e 
alone i of a meter long and of fairly stiff rublxjr. The irrigation is to 
be given with the utmost gentleness and skill, and it is by no means 
an easy procedure to carry out satisfactorily. The patient lies in the 
VOL. IV — 70 
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Sims position, with the hips elevated and the foot of the bed raised. The 
rectal tube, well lubricated, is introduced gently, the flow turned on at 
low pressure, and the tube carried up slowly. Even when the operation 
is skilfully done the pain may be very great, so that but little fluid can 
be introduced. In some cases patience and the use of small injections 
at first, gradually increased from day to day, will lead to final tolerance 
of a sufficiently large amount of fluid, but many patients cannot or will 
not bear the pain, and the treatment must be abandoned. Where the 
irrigations are well borne and the fluid can reach all of the affected area, 
the results are most gratifying and prompt. Two liters or even more 
ought to be tolerated in most cases, but the maximum amount must be 
learned from cautious experiment, and the fluitls should be retained ten 
or fifteen minutes. When the rectum is very irritable, a preliminary 
small injection of an anodyne solution containing cocain, morphin, or 
tr. opii may be called for; where the bowel is manifestly loaded 
with feces or is distended with gas, an irrigation of plain warm water 
is first used, afterward the medicated fluid. Many drugs have been rcc- 
ommendetl: Argyrol 1 : 1000, protargol I : 100, silver nitrate 1 :2000, 
hydrogen peroxid 1 : 10, acetozone 1: 1000, etc., but the most generally 
useful is quinin sulphate in 1 : 750 to 1 : 1500 solution. Quinin is very 
lethal to the amceba) even in these weak solutions, l)ut stronger solutions 
are used by some. Maiisori recommends silver nitrate 1:1000 after pre- 
liminary cleansing irrigation, in cases where acute symptoms are absent. 
The drawl)acks to the treatment by rectal irrigation arc the trouble of 
administration, the pain caused, and above iill the difliculty of reaching 
all the lesions. 

Operative tieatment by lavage of the large intestine through an arti- 
ficial opening into the gut is not a new suggestion, but as first used u as 
an operation of last resort. An artificial anus was established for the 
purpose of giving the colon complete rest and at the same time allowing 
irrigation to any extent desired from above downward. The radicalness 
of this meiisure hius not found favor with many surgeons, but recently 
a much less objectionable method suggested by Weir'*' has been devised 
which deserves more attention than it has yet received. It consists in 
using the appendix when it is healthy, frecly^piMilous, and of sufficient 
caliber, or of opening the cecum directly, providing, as in the operations 
of gastrostomy, against leakage of the intestinal contents. 

By this method, it is true, the colon is not given complete rest, but 
the patient is not rendered an offense to himself and others; the daily 
irrigation becomes the only daily evacuation and the small fistulous 
opening, when no longer needed, will generally close of itself or require 
a very slight reparative operation. In the general hospitals of the army 
and at the United States Soldiers^ Home in Washington the operation has 
become well known, and is often done at the earnest request of patients 
who have seen the relief it has given others. This last institution has 
many chronic cases of amebic dysentery in young men returned from the 
Philippine Islands, who have reached a fairly satisfactory state of improve- 
ment, but have stopped short of cure. They must remain hospital pa- 
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tients, be dieted, nursed and tieate4. They can never h()pe to do a hard 
day's work or be other than semi-invalids. It is this class of dysenteries 
to whom the operation is l)est adapted. I do not look upon it as a last 
resort at all, but as an cntii-ely justifiable procedure for its i)alliative effects 
alone, as well as offering by far the best prospect of recovery. Major 
Arthur, the surgeon at the Home, uses two operations: 

1. Appendwoatomy , — The ordinary incision for maching the appendix 
is made and the appendix is brought out and carefully examined ; if it is 
inflamed, or not perfectly patulous, it should l)e removed and the operation 
of cccostomy done. It may l)e necessary, in order to determine positively 
whether the appendix is patulous throughout, to cutoff the extreme tip and 
f)ass a small bougie-a-boulc into the cecum, care being taken to avoid soil-' 
ing the wound when the bougie is withdrawn. If the appendix is found 
to be in good condition, it 
is partly brought out at the 
lower end of the incision 
witliout disturbing the meso- 
appendix, al)out an inch and 
a half being left within the 
abdomen, and that part 
which is to l)c in contact 
with the abdominal wall 
lightly scraped to expedite 
adhesions. It is then stitched 
at three or four points to the 
skin, the stitches not en- 
croaching on the lumen of 
the appendix. The incision 
is then closed layer by layer 
down to the point of exit of 
the appendix, and a simple 
dry dressing applied. At the 
end of forty-eight hours 
sufficient adhesion has taken 
place to prevent leakage be- 
tween the appentlix and the 
abdominal wall. The extruding part of the appendix is cut off flush with 
,thc skin (no anesthetic being necessary); a closely fitting rubber catheter 
is introduced, and irrigations begun. 

Some operators remove the entire apjxmdix at the primary.operation, 
bringing the cecum close to the wound and securing it there. This pro- 
cedure loses all the advantages of the use of the appendix and calls for a 
pc^rfectly useless search, as it would save time and trouble to make an 
opening into the cecum at once. 

2. Valvular Cccostomy . — When for any reason the appendix is not 
available,— generally because it is not eiisily found, or because it is not 
in suitable condition for use,— the cecum should be brought up, a point 
in one of the muscular bands selected, and a valvular opening made on 
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the principle of the Stamm-Kader method of gastrostomy. (See Vol. Ill, 
p. 941.) Two purse-string sutures are made to surround the point 
selected, a very small opening is made, through which a snugly fitting 
catheter is pushed into the cecum for several inches. The catheter is 
stitched with very fine stitches to the edges of the opening; first the inner 
and then the outer purse-string is drawn taut and tied securely, thus 
raising up enough tissue around the tute to obtain a firm bearing surface. 
The ends of these sutures are secured to the abdominal wall to prevent the 
cecum falling back into the abdomen, and irrigations may be begun at once. 

Of the two operations, the first is to l)e preferred. It secures a long, 
firm, bearing surface, minimizes the danger of leakage, and allows for 
subsequent closure of the fistula by a very trifling operation, if indeed the 
opening does not close of itself. The danger of ventral hernia is less than 
where cecostomy is done. This use of the appendix may also be applicable 
to other conditions than the one under consideration and cleserves 
more notice than it has received. 

The improvement after operation is most gratifying; the patient is soon 
able to extend his diet so as to include almost any ordinary food; the 
numerous scanty stools arc replaced by one sufficient and painless evac- 
uation at the time of the irrigation, so that the patient can go about with- 
out constant apprehension and annoyance. The weight and strength 
increase. A final cure is much more likely to occur than under any 
other treatment, and, at the worst, the pleasure of living is more or less 
restored to the sufferers. The small fistulous openings are not offensive 
to others, and the irrigations and dressings can easily be managed by 
the patients for themselves. 

There are certain cases of chronic amebic dysentery which proceed 
slowly but inevitably to a fatal termination without improvement. At 
the autopsy table it is seen that the lesions are of such extent that the 
entire gut is practically disintegrated. The pathologic process has at 
no time been very acute, but hjis involved so large an area as to prevent 
any attempt on the part of nature to repair damages. It is discrediting 
a valuable method of treatment to confine operation to such hopeless 
cases. Patients who show by their response to treatment by rest, diet, or 
medication, that their large intestines are not entirely crippled are the ones 
for which irrigation from cecum to outlet is most suitable. 
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TROPICAL ABSCESS OF THE LIVER. 

Tropical abscess of the liver is another manifestation of amebiasis, 
and is always found associated with amebic dysentery, active or latent. 
The qualifying word ‘^tropicaP^ is better justified in this complaint than 
in many others, for although the geographic distribution is in general the 
same as that of amebic dysentery, it is proportionately much rarer in 
temperate climates. Hepatic abscess, not amebic, due to pyemia or to 
the direct extension of a neighboring suppurative process, hfis of course 
no si)ecial climatic limits, and although its occurrence is favored by tropi- 
cal conditions, it must be looked upon as a cosmopolitan disease. 

Causes. — ^The amebic abscess is especially common in adult white 
males resident in the tropics. The natives, who, as is well known, possess 
a decided immunity to dysentery as compared with white men, are even 
more immune to abscess of the liver. White women and children are 
very subject to dysentery, but seldom have abscess. The causes, there- 
fore, of this most serious tropical complaint are both predisposing and 
specific. The life of a white man in the tropics, as already mentioned, 
is such that torpor of the liver is, under the most favorable circumstances, 
hard to avoid. When to the effects of heat are added excessive proteid 
consumption, lack of exercise, and alcoholic indulgence, then congestion, 
enlargement, and perhaps structural change of the organ are to be ex- 
pected. An overworked liver may be still further injured by the almost 
inevitable attacks of malarial fever. When conditions are thus ripe for 
bacterial or protozoan infection, an exposure to cold or a slight trauma- 
tism may excite the invasion. Alcoholism is considered by most authori- 
ties as strongly predisposing to abscess of the liver, but it seems probable 
that its importance as an etiologic factor has been exaggerated. It is 
one, and perhaps the most frequent, predisposing cause, but long series 
or cases occurring in temperate men have been reported. To all of these 
conditions — overeating, overdrinking, fatigue, exposure, etc. — white 
male residents are much more subject than their carefully protected 
women and children, or the indolent temperate natives. It is more than 
doubtful whether abscess ever occurs as a primary lesion of amebiasis; 
in all cases dysentery is present or has previously existed. Where no 
dysenteric symptoms are found and no history of an antecedent attack 
can be elicited, the insidious character of intestinal amebiasis must be 
borne in mind. Patients often have the dysentery in such mild chronic 
form that it does not attract their attention enough to lead them to seek 
medical aid, the occasional looseness of the bowels being considered 
‘‘diarrhea,*^ which is too common an occurrence in the tropics to provoke 
a second thought unless unusually profuse or painful. 

The parasites do not differ from those found in the bowel walls and 
voided with the stools in dysentery. They exist in the contents of the 
abscesses or in the partially disintegrated liver tissue immediately sur- 
rounding them, being more numerous and more actively motile in the 
latter situation. In old abscesses that have run a chronic course amcebae 
may be absent. Bacteria of various kinds may be associated with the 
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amcEbae or the pus may be entirely sterile in bacteria. Streptococci, 
staphylococci, proteus, colon bacillus, and bacilli closely resembling the 
organisms of t 3 rphoid fever, have all been found. Bacteria are seldom 
plentiful in amebic abscess. Kartulis,* who first found amoebae in the 
liver, teaches that bacteria are always brought in with the parasites, 
but sometimes die out in long-standing abscesses, having less resistance 
than the animal organisms- Kruse and Pasquale^ believe that bacteria 
are necessarily associatetl with the amcebse in abscess production. Coun- 
cilman and Lafleur,® on the other hand, found only amoebae in small 
abscesses in their earliest stage, and teach that they alone arc the initial 
active agents. 

The recent work of Musgrave, in Manila, demonstrating the necessity of 
symbiosis in the artificial cultivation of amoebae, is here very suggestive, 
and would rather indicate bacterial cooperation in all the lesions of 
amebiasis. 

The infection of the liver from the intestinal lesions is doubtless most 
often by the blood-stream, as the organisms arc found in the small vessels 
near the ulcers, and also have been detected in the portal vessels. It is 
very improbable that the invasion of the liver ever takes place through the 
lymphatics, for although amoebae are seen in the lymph-spaces of the 
intestinal wall, the glands seldom contain them and arc never distinte- 
grated by them. Infection through peritoneal surfaces has been fairly 
well proved, amoebae having been found in the exudate of a peritonitis 
involving the intestinal coils and the surface of the liver. 

Morbid Anatomy, — In about three-fourths of amebic cases there 
is a single abscess, but taking all hepatic suppurations, however caused, 
the proportion of single to multiple abscess is more nearly equal. When 
there are several abscesses, one is usually larger and evidently of longer 
standing than the others. 

The liver is pale or congested ; it may be enlarged, or, when the abscess 
is excluded, not above the normal. Where the abscess is superficial, 
localized perihepatitis is found and adhesions readily take place, as, for 
instance, in the very common case of abscess of the dome of the liver, 
where the diaphragm may be tightly adherent to the organ. The smallest 
abscesses are exceedingly minute, to be measured only in millimeters; 
the largest may reach the diameter of 12 to 16 cm. The situation may 
be an 3 ^vhere in the liver structure, but four-fifths of all are in the right 
lobe. Next to the dome, the under side of the liver near the hepatic 
flexure of the colon is a favorite site. Large single abscesses are more 
apt to be deep-seated, but when the lesions are multiple and of small size, 
they are generally superficial. 

The shape of the abscesses varies with the duration of the disease, 
or, in other words, with the acuteness of the destructive process. The 
small and recent ones are simply necrotic areas and the contents are semi- 
fluid only. On section a little glairy fluid exudes, leaving a yellow-gray, 
spongy mass behind.* As the abscesses become larger and older, lique- 
faction of the contents becomes more marked. The walls are generally 
irregular, consisting of necrotic tissue gradually shading off into normal 
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liver structure. There is seldom much inflammatory reaction in the 
neighboring tissue and but little accumulation of leukocytes. A well- 
marked abscess wall is rare; only in old and very chronic abscesses is 
there found a connective-tissue layer, which, however, may be well 
organized and very tough. The pus from abscesses is usually very thick 
and viscid, yellow-brown or chocolate colored, with small clots of blood 
and translucent stieaks of mucus-looking material. It may be tinged 
green from bile, and often contains quite large shreds of partly disinte- 
grated hepatic tissue. Microscopically it contains granular detritus and 
fragmented cells, leukocytes, red blood-cells, either scantily or in great 
abundance. The comparative absence of leukocytes is, according to 
Lafleur,^ very characteristic of amebic abscess. Amceb® are present 
in the pus in a considerable proportion of cases. The organisms ai*e 
often absent from old chronic abscesses, but aie plentiful in the small 
recent ones. Even when anueba) are not found in the pus they may still 
exist in the partially necrosed surrounding tissues, and are indeed moi*e 
active when so found. Bacteria, if piesent at all, are scarce, unless there 
is mixed infection, as, for instance, in al)sccsses adjacent to the flexure 
of the colon, where an amebic; infection is apt to be followed by a secondary 
invasion of pyogenic bacteria. 

The great irregularity of the periphery of the abscesses is due to the 
fact that the interlobular areas are more easily disintegrated than are 
the periportal areas, which persist until they are detached from the wall 
by the confluence of the foci of interlobular necrosis.^ 

Councilmen and Lafleur also recognized in amebiasis of the liver a 
wide-spread cell necrosis around the central veins of the lobules, generally 
most marked in the neighborhood of the abscess, but not confined to such 
parts. These foci do not contain arnceba; and may bo explained by the 
action of some soluble toxin produced by the parasites, while the disinte- 
gration and liquefaction constituting the abscess are due to the direct 
action of the living amcebie upon the tissue previously rendered necrotic. 

Involvement of the lower lobe of the right lung in the abscess formation 
is not an uncommon occurrence. It occurs in abscess of the dome, and 
is a direct extension through the diaphragm, which is adherent to the 
lower surface of the lung and to the liver. 

There may be an opening in the diaphragm dr the two abscess cavities 
may show no visible channel of communication through the thickened 
partition. The pulmonary abscess is deep-seated and central. The 
neighboring lung tissue is consolidated, and the cavity may be full of pus, 
or, if there has been perforation into a large bronchus, it will be kept 
fairly empty by coughing and expectoration. The pus is similar to that 
in the liver abscess, and may, of course, contain living amcebae. 

Symptoms.— The patient is either a sufferer from dysentery or will 
give a history of having had a flux at some time — it may be weeks or months 
— ^previously. Generally there is existing dysentery, more or less severe, 
for the occurrence of the liver infection is apparently in no way depend- 
ent upon the severity of the intestinal disease. Abscess seldom develops 
before the dysentery has existed six or seven weeks, but it may then 
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occur at any time, when the dysentery has been goin^ij on for many months, 
often when the patient is steadily improving or even considered as cured. 

Pain in the hepatic region is an early symptom, sometimes dull and 
steady (when it is too much like the aching or dragging of the commonly 
torpid and engorged liver of tropical residents to attract much attention), 
or sharp and tearing in character. A characteristic site of pain is in 
the right shoulder, reflected from the hepatic terminals of the right phrenic 
nerve through the fourth cervical to the brachial and cervical plexuses. 
It may radiate, therefore, over the neck, the scapular or clavicular regions, 
or down the arm, and is constant or intermittent, dull or acute. Pain over 
the liver is felt in the epigiistrium, the right hypochondrium, or in the 
lower axilla. When the pain is severe the patient assumes a character- 
istic decubitus, lying upon the right side of the back with the body curved 
to the right. and the right limb drawn up. Pain is, on the whole, almost 
a universal symptom, but it is quite possible for a liver abscess to attain 
a great size without pain enough to call serious attention to the part. 
Godlee® speaks of a young officer, suspected of having an abscess, going 
through a winter’s hunting and returning to show himself well, as he 
thought, although the abscess was almost ‘^pointing’’ at the epigastrium. 
Some of the cases where abscess is first diagnosticated after years of com- 
paratively good health have intervened since the patients returned from 
the tropics, and since the last dysenteric symptoms, must be of this nature. 
Certainly it is often impossible even to estimate approximately the 
length of time such abscesses have been developing. 

Fever is also a constant symptom, although it may not be severe; 
very rarely it may be entirely absent. A high average temperature 
generally indicates bacterial infection, as purely amebic abscesses gener- 
ally do not give a high elevation. The fever varies with the acuteness 
of the disease and with its duration. In acute and sthenic cases the temper- 
ature is continuously high for days and then becomes remittent in the 
morning, as in suppurative conditions generally. In slow and chronic 
abscess formation the fever is slight, with periods of several days of apy- 
rexia and a very gradual development of a low-grade remittent curve. 
Irregular fluctuations in the fever charts are common enough in any type 
of abscess. An initial chill is significant when it occurs, but is very often 
absent in amebic abscess. Indefinite chilly sensations, however, may 
occur with daily regularity, preceding the evening rise of the temperature, 
and closely simulating a quotidian malarial fever. Sweating is a usual 
symptom, occurring irregularly by day and night, and in advanced cases 
it is very profuse, drenching the clothing and bedding. It is a valuable 
diagnostic sign in patients seen in temperate climates, but does not have 
much significance in the tropics, where almost all bed-patients — ^to say 
nothing of doctors and nurses — spend half their time in a drenched 
condition. 

The pulse and respiration are both accelerated, the latter being mark- 
edly so when involvement of the lung has taken place. The skin is sallow 
and slightly jaundiced; the tongue foul, and there are various gastro- 
intestinal derangements. The appetite is lost from the first, while thirst 
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is increased. Nausea and vomiting are not common symptoms, and in- 
dicate either an abscess on the under surface of the liver near the stomach, 
or else they occur where the lung is involved, and fits of coughing produce 
vomiting. A return of the dysenteric stools is quite common, if not 
already present. However, the bowels may be constipated, the stools being 
pale colored from absence of bile. 

Wasting and loss of strength progress slowly or rapidly, according as 
the case is acute or chronic, there being the greatest difference between 
individual cases in this respect. In one case the symptoms are serious 
from the first, the patient rapidly going down-hill; in another the change 
for the worse is so slow that the true condition is overlooked or mistaken 
for something else. 

The physical signs of abscess of the liver are unfortunately generally 
obscure at the time when it is most important to make a diagnosis. Also 
the diagnosis is more difficult when the lesion is in its commonest situation 
— deep-seated in the right lobe. 

Percussion shows enlargement of the liver dullness, relatively early, 
downward and to the center when the abscess is in the left lobe; downward, 
when in the anterior and lower part of the right lobe. When the middle 
of the right lobe is affected and the abscess is deep-seated, or when the 
lesion is in the dome adjacent to the diaphragm, the dullness extends 
upward. 

Inspection reveals nothing unless the abscess is very large, in which 
case there may be fullness of the lower thoracic region, or obliteration of 
the right costal margin or of the epigastric hollow. Rhoads also notes 
engorgement of the superficial veins over the liver as an early symptom. 
Meiisuremcnts may occasionally, although rarely, show the right side 
of the thorax to be larger than the left. 

On palpation the edge of the liver may sometimes he felt. There 
is sensitiveness to pressure through the abdominal walls, or sometimes 
over the lower ribs and cartilages. With superficial abscesses there is 
peritonitis, and the slightest pressure is extremely painful. Also the 
right rectus muscle is rigid — a valuable sign, as it occurs liefore perito- 
nitis is otherwise evidenced. Fluctuation is felt only exceptionally, and 
in large abscesses pointing anteriorly. 

When the lung is involved, the fact is manifested much more by 
general symptoms, pain, hacking cough, and purulent expectoration, if 
the abscess ruptures in that direction, than by any very definite physical 
signs. The expansion of the right side is diminished; the percussion 
sound is dull from extension of liver dullness, the breathing over the 
lower lung is very faint or inaudible; friction sounds may be heard. 
After rupture there is bronchial breathing and coarse and bubbling rdlcs 
with sudden diminution in the liver dullness, or possibly all the signs of 
a lung cavity are present. 

Diagnosis and Course of the Disease. — ^The diagnosis of liver 
abscess is an easy matter only when the symptoms are acute and 
well-marked, or when the abscess is in certain locations. Very often 
it is extremely difficult. A proper history of the case is of the utmost 
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importance, and an antecedent dysentery, even if long past, is very 
significant; the actual presence of amoebae in the stools still more so. 
In the absence of physical signs especially indicating liver disease, a 
wrong diagnosis of certain common infections is very apt to be enter- 
tained, such, for instance, as sepsis, tuberculosis, or chronic malarial in- 
fection. Especially common is this last error, and excusably so in many 
instances, for not only are the general symptoms strikingly like those 
of an irregular malarial fever, but liver abs(;ess and dysentery are very 
often coexistent with chronic malaria. Unless, therefore, the signs of 
liver abscess have been unusually clear, we will nearly always find that 
the patients have been thoroughly cinchonized for the relief of their 
obstinate malaria.** When the presence of a collection of pus in the 
liver is made out, the differential diagnosis from suppurating hydatid 
or non-amcbic abscess is difficult, or perhaps impossible, without surgical 
exploration. An empyema may also l)e hard to differentiate. If all 
the symptoms arc clear as to liver abscess, an attempt should be made 
to determine its location from general signs, and occasionally much use- 
less probing of the organ may l)e thus avoided. Boinet® gives the follow- 
ing as valuable localizing symptoms: 

1. Deep central abscess — the pains are vague, deep, and increased 
by shaking the liver; the change in the shape of the organ, as evinced 
by dullness, is slight; the patient moves himself without difficulty; there 
are seldom any serious gastric symptoms. 

2. Superficial abscess— peritonitis; the pain is acute and spreading; 
the diaphragm is elevated (if in the right lobe); there is possible displace- 
ment of the heart or dyspnea (left lobe) ; there is fixation of the abdom- 
inal wall and friction sounds. 

3. Abscess of concave surface of liver — there are pain in the lumbar 
region, vomiting and icterus. 

Urinalysis gives little information of value. Urea is diminished and 
slight traces of albumin are often present. 

Leukocytosis with special increase of the polymorphonuclears is a 
valuable and early diagnostic sign, taken in connection with other symp- 
toms, but it must not be forgotten that unmixed amebic abscess does not 
provoke very intense inflammatory reaction with high leukocytosis. As 
early diagnosis is all-important and is often difficult, blood examination 
should never be omitted, and even a moderate leukocytosis, if there is 
increase of polymorphonuclears, is regarded as a significant early symp- 
tom. A moderate but progressive anemia is also to be expected. 
Eosinophilia is generally found, but has little diagnostic value, being 
common to all diseases due to animal parasites. 

Radiography is of little value as an early means of diagnosis. In 
far-advanced cases changes in the liver contour and fixation of the dia- 
phragm may be disclosed, or a perihepatic collection of pus may be 
differentiated. 

Diagnosis by exploratory puncture or by laparotomy will be con- 
sidered under the head of treatment. 

On the whole, the diagnosis of early amebic abscess short of surgical 
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exploration must be made from ^ careful consideration of many ill- 
defined symptoms, no one of which singly is of much importance. When 
any of the classic signs are very well marked, the disease will generally 
be found well advanced or there is mixed infection. With a history of 
dysentery, a combination of many of the symptoms already described, 
even when too slight to have brought the patient to bed, will justify more 
radical means of exploration. 

Prognosis. — Liver abscess untreated surgically is a very fatal 
disease. Kncystment of a small abscess is perhaps possible, but certainly 
extremely rare, and rupture, however favorable in direction, is seldom 
followed by recovery. In about one-fourth of all Ciises life will last 
long enough for rupture to occur. The most usual direction is into the 
lung or pleural sac; in the first case a septic pneumonia is to be feared, 
in the latter an empyema. Very exceptionally evacuation through the 
lung is followed by recovery, but more often the lung abscess will repeat- 
edly fill and he discharged through the air-passages until the patient dies 
exhausted. Evacuation into the colon, a very rare occurrence, gives 
usually only temporary relief, with final death from sepsis. Rupture 
externally through the abdominal walls, rare at best, is apt to find the 
patient in such an exhausted state as to offer but little hope. Multiple 
abscess is always unfavorable. 

Treatment.— Surgical evacuation and drainage of liver abscess are 
practically the only means of treatment giving any hope of a cure. 
Whether the patient will finally completely recover his health depends, of 
course, not only upon the success of the operation, but also upon the 
outcome of the intestinal disease. As far as the hepatic lesion is concerned 
prompt surgical interference, properly undertaken, is very satisfactory, 
the mortality in cases of solitary abscess being now not over 14 per cent., 
while some multiple abscesses are successfully treated. Failure in cases 
where the lesion is single is generally due to delay while awaiting the 
disease to declare its presence by unmistakable symptoms. So im- 
portant is early diagnosis and immediate operation, that where a strong 
suspicion of liver abscess exists the tendency now is to perform unhesi- 
tatingly an exploratory laparotomy, and locate the lesion by direct in- 
spection, palpation, or puncture of the organ. Surgeons who are un- 
willing to use such radical measures of diagnosis — and they are perhaps 
still in the majority — depend upon exploratory asi)iration with a large- 
sized needle. Sometimes the location of the abscess is easily made out 
by such exploration, but very often repeated punctures in all directions 
give no result; especially is this likely to be the case in beginning abscesses, 
which escape puncture on account of their small size. Besides, these 
early lesions are rather areas of necrosis going on to liquefaction than 
true abscesses, and no pus will be obtained even when the needle has 
entered the right spot, as the contents are too thick to run through the 
aspirating needle, or the lumen may be blocked by a fragment of tissue. 
The procedure cannot be considered altogether free from danger, although, 
as a rule, no harm results from it. Repeated punctures are sometimes 
followed by considerable shock, and there is danger of conveying infected 
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matter to the pleural or peritoneal cavities in withdrawing the needle. 
When aspiration has been decided upon, the patient must be prepared 
and all things be made ready for free evacuation and drainage in case 
the abscess is located. Robinson^ determined from experiment on the 
cadaver that the most promising spot for puncture with the exploring 
needle is in the mid-axillary line, through the eighth interspace, as about 
one-half of the liver may be searched in all directions thence, includ- 
ing the part that is most likely to he affected. Additional punctures 
may be required in the right and left lolx^s, made near the median line 
of the abdomen below the free border of the ribs. Rhoads® recommends 
systematic examination of the entire organ through the curvilinear in- 
cision below the margin of the ribs, with the center over the gall-bladder. 
The incision is made large enough to admit the whole hand, and the pal- 
pation is begun on the under surface of the liver, starting at the right side, 
inserting the fingers to the posterior limits, then withdrawing the hand, 
and making the examination of the upper surface from right to left. The 
size of the liver and its relations to external landmarks are thus de- 
termined, adhesions and irregularities of contour are noted, and if sup- 
puration has begun, it will be evinced to the palpating finger by a sense 
of “resistant tense bogginess'^ requiring some experience to recognize. 
When an abscess is located, further exploration is nevertheless necessary, 
for there may be another. 

The location of the abscess determines the route by which it must 
be evacuated, which may be either infracostally through the abdominal 
wall, or through the chest wall. When the abscess is in the left lobe, 
in the lobulus Spigelii, the lobulus quadratus, the under or upper surface 
of the right lobe, but near the margin, Rhoads uses his exploratory in- 
cision, enlarging it if necessary so as to bring a part of the cut directly 
over the point of the liver to be attacked. In abscesses of the upper part 
of the right lobe posterior or deep-seated, he closes the laparotomy wound 
and proceeds through the thoracic wall. 

When the abscess has been located by aspiration, the needle should be 
left in situ as a guide during the ofieration. 

In cases suitable for infracostal operation the belly wall is opened 
at the point indicated, which is usually a fingerbreadth below the costal 
margin and external to the rectus muscle, although it may possibly be in 
the median line of the abdomen. If adhesions exist, protecting the 
peritoneal cavity, the abscess is opened at once; if there be no adhesions, 
either a delay of forty-eight hours is allowed for their formation, or, 
better still, the area of liver surface to be incised must be walled off 
from the surrounding structures by sterile gauze before proceeding 
further. The capsule of the liver is divided by the knife, and when the 
abscess is deep-seated the rest of the way must be made with the finger, 
or by boring through the tissue with a pair of long closed hemostatic 
forceps. The fear of hemorrhage, which is quite profuse when the liver 
is incised, has led foreign surgeons to recommend the use of the cautery 
for opening the abscess, but as bleeding can be controlled by packing, and 
usually promptly ceases when the evacuation is complete and the con- 
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gestion of the organ relieved, this method has not found favor with 
American surgeons. The opening into the abscess cavity should be 
4 or 5 cm. long, and as soon as the pus appears it must be rapidly sponged 
away to avoid soiling the surrounding gauze packing. After evacu- 
ation the cavity is explored with the finger, remembering that a so-called 
secondary abscess is often an immediate extension of the first, separated 
from it by necrotic tissue that may he broken down by the finger. Curct- 
ment is not to be advised. The interior of the cavity is mopped dry and 
drained with gauze strips and a stiff rubber tube, as gauze alone will not 
drain away the thick liver pus. 

In many cases of liver abscess the route through the thoracic wall 
is to be preferred, and indeed presents many advantages. As usually 
located, the pus is reached more directly, there is little danger of perito- 
neal infection, and drainage is naturally favored with the patient in tlie 
most comfortable position. A portion of one or more ribs must be e^c- 
cised or else good drainage will not be obtained. The cut through an 
intercostal space is not sulFicient. Either the wound will contract and com- 
press the drainage-tube or the liver,* emptied of its weight of pus, will 
change its position so that the opening in the liver is no longer in direcjt 
line with the external wound and the tube slips out, or becomes “kinked’^ 
so that its lumen is occluded. The resections aie made at or behind the 
axillary line, comprising portions of the eighth, the ninth, or of both 
ribs as may be indicated, to the extent of 8 or 9 cm. 

In cases where the pleural walls are agglutinated and the liver is ad- 
herent to the dia{)hragm, the abscess is entei-ed boldly through all structures, 
but if unaffected, the pleural sac should by all means be kept uninjured 
whenever possible. The parietal and diaphragmatic layers may be in- 
flected upward out of the way, or if accidentally or unavoidably cut 
through, the wound in the sac should be united by sutures. The 
diaphragm is divided, preferably in the direidion of its fibers, and when no 
adhesions exist, gauze must be packed all around between the diaphragm 
and the upper surface of the liver. The liver is opcnal as before de- 
scribed, and as low down as circumstances will permit, because the organ 
relieved of its load of pus is apt to shift its position upward. Gauze 
drains and a large rubber tube am used to drain the cavity and are brought 
out at the posterior angle of the external wound, part of which, after 
securing satisfactory drainage, may be closed. The after-treatment con- 
sists of voluminous dressings frequently renewed for the first few days, 
when the discharges are usually profuse and thick; later on, when they 
diminish in quantity and become thin, sanious, and sometimes bile- 
stained, irrigations with warm salt solution are indicated. About the 
sixth day the drainage-tubes and gauze may safely be removed, and 
are then to be renewed daily and irrigation practised until all discharge 
ceases and the cavity fills up. Anod3mcs and stimulants arc used as 
required after operation, and careful dietary and nursing kept up until 
recovery is complete. 

A method advocated by Manson® of evacuating liver abscesses should 
here be mentioned. The pus having been located by the aspirator, the 



1118 


TROPICAL SURGKHY. 


skin is incised slightly and a trocar with its cannula inch in diameter 
is plunged into the cavity. A stout rubber tube one-half inch in diameter 
and six inches long is stretched to twice its length over a steel stilet, and 
in this condition can be made to pass through the lumen of the cannula. 
The trocar is withdrawn, allowing enough pus to escape to relieve tension, 
and the stretched tul)e is inseHed until the deepest wall of the abscess 
is reached. Removing the cannula by sliding it over the tube, the distal 
end of the stilet is disengaged and the tube allowed to slacken back into 
the punctum wound, while the proximal end is held firmly against the 
bottom of the pus cavity. Manson uses two steel buttons as “points 
d'appui’’ for the ends of the stilet, lashing them firmly within the lumen 
of the tube at each end, the buttons having a hollow shank to receive the 
point of the stilet. The same object may be attained by using a blunt 
or ball-tipped nxl and simply tying the ends of the tube fiimly. This 
operation has its uses, no doubt. It has no terrors for the most timid 
surgeon, and in the absence of hospital advantages, trained assistance 
and nursing, or in the hands of a general practitioner unpreiiared for 
alxlominal surgery, it is yet to be commended. In the light, however, 
of the excellent results of early and radical measures in this serious 
disease it is not likely that a well-equipped surgeon will be contented 
with anything less than complete exploration and perfect drainage. 
Without adhesions, by this methixi them must be danger of infecting 
the pei’itoneal cavity when the cannula is withdrawn; and with an ad- 
herent liver, free incision and drainage require no more expertness than 
does the opening of any superficial abscess. 

The results of operation in liver abscesses will undoul)tedly become 
even lietter than at present if early evacuation and drainage are more 
generally practised. 

Deaths after operation are now ordinarily due to the enfeebled state 
of the patients, who succumb to exhaustion, or who cannot stand the 
shock of operation. Exceptionally death occurs from hemorrhage 
from the cavity where a large vessel has been opened in the absciess 
formation. Several cases in which the vena cava inferior was involved 
have been reported.^® 
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FILARIASIS. 

The commonest animal parasites of man in the tropics, next to the 
malarial organisms, belong to the genus Filaria, which is widely distri- 
buted, being found in the tropical and subtropical regions of Asia, Africa, 
North and South America, Australia, the Pacific Islands as far north as 
Japan, in Madagascar, the West Indies, and elsewhei-e. They have often 
been observed in the southern United States and are fairly common in our 
tropical possessions — Porto Rico, the Philij)pines, and Panama. In 
some places, as, for instance, Samoa, a third or a half of the population is 
affected. 

The filariae (fam. P'ilariidae),^'- constituting an extensive group of 
nematodes, are generally long and slender, the males being much smaller 
than the females. They are filiform worms of generally uniform size 
throughout their length, perhaps tapering gradually at their extremities. 
The males have recurved or spiral tails, with sometimes lateral wing-like 
appendages, and several |)apilljfi before and behind the anus. In the 
female the vulval opening is near the mouth. Them ai*e numerous spe(!ies 
of filariae parasitic in mammals, birds, loptiles, fish, crustaceans, insects, 
etc. In man fifteen or sixteen species have been described, some of which 
occur also in other mammals. Of the filariae of man some inhabit the 
blood-vessels, the lymphatics, and the serous cavities of their host, others 
the connective tissue. Four or five varieties are found as adults in the 
l3nnphatic vessels and elsewhere, while their emV)ryos enter the circulating 
blood in enormous numbers. Another group is composal of those 
worms which live in the connective tissue and apparently do not enter 
the lymph or blo(xl -currents in any form. The only one of the blood 
parasites of surgi(;al importance is Filaria Bancrofti, the embryonal form 
of which is known as F. noctuma, and the diseases due to its presence 
are generally understood when the term '‘filariasis^^ is used. 

The life-history of the F. Bancrofti and the surgical diseases due to its 
presence have been treated of already in this woi’k (sec Surgery of the 
Lymphatics), so that the subject will mceive but brief comment in this 
chapter. The embryo filarise, although circulating in the blocxl by 
millions, do not apparently cause pathologic (conditions in man, but the 
parent worms, residing somewhere in the lymphatic system, are the 
origin of various diseases, in a certain small proportion of the whole 
number affected. These pathologic conditions are sometimes caused by 
mechanical obstruction of the lymphatic circulation only, with or without 
rupture of a vessel, as, for instance, chylous ascites, lymph varix, varicose 
groin glands, lymph scrotum, chylocele, etc. The most serious results, 
however, are also due to secondary invasion of the parts where there 
is lymph stasis by pyogenic organisms. In this way is to be explained 
the occurrence of orchitis, lymphangitis, abscess, and occasionally a 
general infection. 

A good example of this is seen in a case reported by Opie,® which was 
admitted to hospital with diagnosis of strangulated hernia and perito- 
nitis. The tumor in the groin proved to be a lymph varix, and when a lapa- 
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rotomy was done to determine the cause of the peritonitis, it was found 
that, besides the large mass in the groin, there was great dilatation of the 
abdominal and pelvic lymphatics. The case ended fatally, and at autopsy 
a parent filaria was found in a large lymph-vessel, as well as some em- 
bryos in a branch of the hepatic vein. The secondary infection was due 
to Diplococcus lanceolatus, which had caused a fibropurulent peritonitis. 
In endemic elephantiasis we must also recognize two necessary factors — 
a general filarial lymph obstruc^tion of the part, and an often repeated 
inflammation, each attack leaving its addition to the enormously thick- 
ened skin. The infective organism here is most probably the Strepto- 
coccus pyogenes, and the attacks of s(vcalled “clephantoid fever'' are 
doubtless nothing less than erysipelas characterized by rigors, high 

' temperature, and 

severe constitutional 
symptoms generally. 
Indeed, some Euro- 
pean writers insist 
upon this factor, while 
denying that filarial 
obstruction is neces- 
sary. 


Fia. 556. — Operation for Elephantiasir of Scrotum (Charles). 

Wound covered in by flaps from thighs. Base of penis 
also closed over by the same; siiial* reflection of healthy lining 
of prepuce from cervix. 


Surgical Treat* 
ment of Elephantia* 
sis of the Scrotum,— 

The ordinary operation 
has already been des- 
cribed (Vol. II, p. 599), 
but of late years Pro- 
fessor Charles, of Cal- 
cutta, has used a 
methtxi differing from 
this in many respects, 
which he has at- 


in 


tained remarkable suc- 
cess in several hundi*ed 
cases.* 

Charles has abandoned the tourniquet entirely, and proceeds at once 
with the incisions, picking up each vessel before cutting it, or immediately 
afterward. He first liberates the penis, and then makes an incision 
around the neck of the tumor from the median line in front of the anus to 
about the external alxlominal ring. The exact position varies somewhat 
according to the state of the skin, as it is desirable to save as much healthy 
skin as possible for better closure of the wound, but essential to avoid 
diseased tissue. A similar procedure on the opposite side makes a U- 
shaped incision in which all of the largest vessels can be dealt with before 
ablating the tumor. The incision is deepened with scalpel and finger, 
each vessel being seized with pressure forceps. The vessels from which 
hemorrhage is to be feared are: above, the superior (superficial) external 
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pudic and the inferior (deep) extern^ pudic; at the sides of the perineum, 
muscular branches of the sciatic ; at the back of the tumor, running forward, 
arc the superficial perineal vessels, always the largest of the tumor. These 
once caught there is little to be feared from the remaining vessels. The 
dorsal vein of the penis may be very large, but it should never be wounded 
when the penis is shelled out; the artery of the frenum is troublesome, 
however, and may require a ligatum. Charles works from behind for- 
ward so as to secure the large perineal vessels first. 

The ends of the U-shaped incision and the upper end of the vertical 
cut through which the penis has been enucleated are now united and all 
vessels are seized and clamped; the testicles are enucleated through 
vertical incisions as already described (there may l)e some hemorrhage 
from the cremasteric branches) and the removal of the tumor is completed 
without trouble. No ligatures are used, ])ut hemostasis is secured by 
twisting each vessel held by a pressure fonieps, applying a second clamp 
to the twisted vessel and leaving it on for several minutes. As forty 
or more vessels sometimes require attention, the absence of ligatures is 
an immense advantage in the healing process of the extensive wound of 
operation. The tumor having been removed, the penis and testes cleaned 
from all diseased tissues, hydroceles and hernias properly dealt with, the 
closure of the wound is undertaken, which is a matter requiring much 
skill and care to produce a perfect result. 

The skin to one side of the wound is drawn forward, pulling taut the 
fascia of Colics with which it is lined. A cut about half an inch long is 
made through the fascia and the finger inserted and moved up and down, 
working gradually outward, thus freeing the skin from the fascia lata over 
the origins of the adductors and the gracilis muscle; any portion of 
Colics’ fascia obstructing the free sliding of the flap may be snipped with 
blunt-pointed scissors. By practice the amount of covering necessary 
to reach the median line of the large wound of operation is determined. 
The procedure having been repeated on the other side of the wound so that 
the skin flaps meet without tension, a testicle is placed under each flap. 
There should be no bleeding from the coni or from tlie spot where the 
tunica has been cut, and sometimes just here a small vessel may require 
a ligature. When the cord is very long, it will be necessary to make 
several folds in its length, using a few stitches. After each testicle has 
been tucked away in its pocket the flaps are sutured in the median line, 
up to the penis. The wound in front of the penis is closed in a similar 
manner. The edges of the flaps must now be stitched around the body 
of the penis by using half-a-dozen very fine sutures through the flaps and 
the tunica albuginea itself, avoiding the dorsal vessels and not entering 
the erectile tissue. Charles from long practice has been able to dispense 
with all drainage, but as in addition to the large wound of operation an 
extensive absorbent area has been open«i up in the flap-making, sur- 
geons not familiar with this operation might wisely use drainage from 
the lower end of the wound. 

If any portion of the prepuce has been kept, it may be used as part 
of the covering of the denuded penis, but in case of doubt as to its perfect 

VOL. IV — 71 



1122 


TROPICAL SURGKRY. 


freedom from degeneration the entire prepuce had better be sacrificed. 
The penis may be skin grafted by the Thiersch method at the time of opera- 
tion, or this may be postponed until a later dressing. 

A strip of oiled silk or gutta-percha tissue is put around the penis and 
the organ is carefully bandaged with gauze, firmly near the gland, and 
more loosely around the root, to prevent swelling. The pubic and perineal 
dressings consist of proper lengths of gauze allowed to fall and arrange 
themselves from above downwaixl on either side of the penis; the inner 
edges of which folds must be stitched evenly and firmly to the bandage 
of the penis. A double spica must be now put on with the utmost care, 
and the whole di*essing be kept firm and without danger of shifting by the 
use of safety-pins and needle and thread. Charles considers this so impor- 
tant a point that he always does the di’essing and bandaging himself. 
The dressings are renewed on the fifth and the tenth days, and must be 
done with equal care as at first. Skin grafting of the penis, if not done 
at the time of operation, may be postponed as long as to the latter date. 

This operation, formerly formidable from the danger of hemorrhage 
and sepsis, is under modem conditions a safe and satisfactory one, the 
mortality having dropped from 19 per cent, to 1 per cent, or less. 
Of course, the removal of such tumors before they have reached an 
enormous size is to be encouraged among the population afflicted with 
elephantiasis, and it is likely that as the success of mcxlem surgery becomes 
better known, tumors weighing fifty or a hundred pounds will be no longer 
reported. After removal the position of the testicles against the peri- 
neum is for a time somewhat inconvenient, but a sort of new scrotum 
gradually forms. Virility is generally preserved and the recurrence of 
the disease after operation is becoming more and more rare. 

Bibliography. 

1. Nuttall, G. H. F.: ‘^Filariasis,” 'Encyclopedia Medica, Edinburgh, 1900, iii. 

2. Braun, Max: “Animal Parasites of Man,” New York, 1906. 

3. Opie, E. L.: Am. Jour. Med. Sci., 1901, exxi, 251. 

4. Charles, R. H.: Indian Med. Gaz., 1901, xxxvi, 84-99. 


GUINEA-WORM DISEASE OR DRACONTIASIS. 

One of the oldest known tropical diseases is due to the presence of the 
Guinea or Medina worm, a member of the Filariida; (F. medinensis or 
Dracunculus medinensis),^ the adult female of which inhabits the super- 
ficial connective tissue, and is delivered of her progeny through the skin. 
The disease was known to the Greek, Roman, and Arabic physicians, 
and is even believed to be alluded to in the Papyrus Ebers, over three 
thousand years old, and in the Book of Numbers, Chapter XXI, where 
the Israelites are said to have suffered from a plague of fiery serpents’’ 
while on the shores of the Red Sea. 

The parasite is found in more or less circumscribed areas in Asia and 
Africa, where sometimes it is a true local scourge afflicting half the popu- 
lation. It was imported into America with negro slaves, and although 
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it never made great headway, a few small centers of disease persist in 
Brazil and the Dutch West Indies. The worm has many local names, 
but in English it is usually spoken of as Guinea or Medina worm, or called 
by its old Roman name of Dracunculus. 

In spite of its ancient history, the life-history of the Dracunculus is 
not yet entirely clear. The adult female is alone concerned in the pain- 
ful pathologic process that its tedious parturition set up in the luckless 
human host. It is a yellow-white round worm, very slender, about 
75 cm. long, and only averaging a little over a millimeter in bi’eadth, taper- 
ing griMlually toward the caudal end. The outer skin is tough and very 
elastic, playing, indeed, the expulsive part in parturition. The head is 
blunt, having an oral orifice and a number of papillie supposed to be 
sense-organs;* the tail end is hooked. With the exception of a narrow 
intestinal tube, the body of the worm is entimly taken up with the uterus, 
containing several millions of flat worm-like embryos. Es(;aping from 
the mother, these embryos are aquatic for a pcricxl, living certainly 
several days in dirty water or soft mud. They then become parasitic in 
the ventral cavity of a (iertain fresh-water crustacean (Cyclops quadri- 
comis)%* go through several changes, are motile at first, but after a few 
weeks gradually become motionless and encysted. The history of the 
interval between the larval stage in cyclops and the adult stage in the 
human host is still somewhat obscure. The interval is a long one, for it 
has been possible to determine very accurately that the time elapsing from 
the only possible infection in an endemic center to the appearance of the 
pregnant female in the peripheral connective tissue is about ten to twelve 
months. Undoubtedly the process is about as follows: A number of 
cyclops containing embryo Dracunculus are swallowed in drinking-water; 
in the stomach the bodies of the crustaceans are disintegrated and the 
larvae escape. A recent observation of Leiper’ shows that in ntro the addi- 
tion of very dilute HCl to the infected cyclops kills the animals and awak- 
ens the cn(?ysted larvic of Dracunculus to renewed activity by which they 
manage to escape from the body of cyclops. This experiment is strongly 
suggestive of what goes on in the human stomach when contaminated 
water is swallowed. The same observer^ fed a monkey with bananas con- 
taining cyclops in which the larvie of Dracunculus wem apparently 
mature. Six months later the animal was killed, and on autopsy thi*ee 
female and two male filariic were found in the connective tissue. The 
females were immature and unimpregnated, which fact seems to dispose 
of the theory that sexual congress takes place in the human intestine, 
the female alone penetrating the connective tissue. As the young females 
had already found their way to the extremities, it seemed probable that 
fertilization and parturition take place in the same location and that the 
large pregnant female does not, as has been supposed, make her w^ay 
without injury to the tissues through which she passes to the periphery. 
Certainly at first sight the adult female seems to display a most 
marvelous knowledge of the best place to establish herself, so that 
the coming progeny may most certainly reach their necessary watery 
home, for we find that in 75 per cent, of all cases the worm presents 



1124 


TROPICAL SURGERY. 


itself in the lower extremity, generally below the knee. This selection 
in bare-legged negroes and Indian coolies is, of course, the best possible. 
Harrington® observed that when the disease appeared in the “bhistis^^ 
or water-carriers of India, a large proportion of the worms showed on the 
back and loins, where the wet water-sack had been carried day after 
day. Instead of attributing such unerring knowledge of the. habits of 
its host as would lead the worm to travel to the very point in the body 
most likely to be in contact with water, we must now admit that the 
embryos reach their destination early, and that the female develops in 
situ. The theory, not yet discarded, that infection takes place from water 
containing laiwal worms which enter the skin directly is strengthened 
by the well-known behavior of the larva? of Strongyloides and Anchylo- 
stomum, where entrance through the skin has been thoroughly demon- 
strated, but in the light of Lciper s experiments it seems proved that 
only in the body of cyclops and through the stomach can dracontiasis 
be acquired. 

Symptoms . — The first symptom of the presence of the worm is an 
inflammatory swelling on the leg, foot, arm, back, groin, etc., as the case 
may be. There are seldom many marked preliminary sensations, although 
itching or burning of the part, with sometimes an urti(;aria-likc erui)tion, 
attributed to toxins generated l)y the parasite, have been noti(;e(l. Just 
as in the case of other animal parasites, blood examination may show 
eosinophilia. As the tumor develops pain becomes severe, the limb 
is crippled, and sometimes marked constitutional symptoms, such as 
fever, rigor, nausea, neivous irritability or possil^ly convulsions, occur. 
When the swelling has reached the size of a nut or of an egg the 
epidermis is raised at some point into a small vesicle filled with 
fluid, at first clear and then turbid. After a few days the vesicle 
bursts, exposing a small area of denuded corium which is perforated by 
a (central channel, through which after a day or so the head of the worm 
will be protruded. When the neighboring parts are now doucdicd with 
cold water, the worm is seen to eject a quantity of turbid fluid swarming 
with embryos. Occasionally the first opening closes and a second ap- 
pears at some neighboring point. Sometimes, from external infection, 
the whole bed of the parasite will constitute an abscess cavity, from which 
finally the entire animal is discharged; but usually the process of partu- 
rition is aseptic as long as the worm is allowed her own time undisturbed. 
Emptying several inches of the uterine canal little by little every day, 
she completes delivery, the uterus itself being gradually forced out through 
the oral orifice of the worm, and through the canal in the host's skin. 
After each portion has been emptied it shrivels and dries, to be followed 
by the protrusion of a new section, which also ruptures and discharges 
itself. The whole process takes two weeks or more, after which the worm 
may be drawn out from its bed and the disease is over. 

If the worm is ruptured in the tissues by forcible attempts at extraction, 
the uterine contents usually have a violently irritative effect on the tissues, 
causing inflammation and swelling, with liability to subsequent infection 
by pyogenic organisms. The results may be quite serious, as sloughing, 
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necrosis of bone, purulent synovitis, and general sepsis have all been 
recorded. 

The treatment is either to allow the worm to empty itself, rolling 
up the extruded part every day on a bit of wood and protecting the part 
by clean wet dressings, or else the parasite may be cut down upon and 
carefully removed intact. The location may be such that the surgeon 
does not care to interfere, as, for instance, between the metatarsal bones 
or in the near neighborhood of a joint. Hero the case may be left to 
nature, expediting delivery by frequent douching with water.® 

The worm may be killed by injecting it with sublimate solution 
1:1000, as recommended by Emily,® or with alcohol, as suggested by 
Foulkes,’ and then it can usually be drawn from its bed without 
trouble. Removal at once by incision is generally to be preferred, 
saving much discomfort and time. 
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MYCETOMA, OR MADURA FOOT. 

Madura foot, fungus disease of India, or, more properly, mycetoma, 
is a localized infection due to several varieties of vegetable parasites, 
nearly always, though not invariably, attacking the foot. It is character- 
ized by the development of a slowly growing inflammatory tumor, and 
the production of granules of different kinds, which consist of mycelial 
growths and cell detritus from the tissues of the patient, and which are 
given off through fistulous openings. The disease is incurable and in time 
disintegrates the member, rendering the patient a helpless cripple, but it 
is attended with little constitutional disturbance, and for a long time 
does not seriously affect the general nutrition. 

Mycetoma is endemic in India, where it is widely distributed, although 
many places remain exempt. In recent years the disease has awakened 
more general interest, as it has been found in Africa, in Europe, and in 
both North and South America. Non-imported cas(\s have been reported 
from several parts of the United States; one indigenous case in Italy 
and one in France. 

Anglo-Indian physicians recognizal the parasitic character of myce- 
toma fifty years ago, and H. Van Dyke Carter* gave us what is yet the 
most complete general treatise on the subject. 

Causes. — After the discovery of actinomycosis the similarity of. 
the two diseases was at once noted, and they were even declared to be 
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identical. The present view is that although the actinomyces may cause 
a clinical “fungus foot,” mycetoma as usually described is due to several 
different though related plants. The study of the pathogenic higher 
bacteria and lower fungi, between which the dividing-line is very indefi- 
nite, is yet in its infancy, and is surrounded with many difficulties, so that 
their precise classification is beset with doubt and uncertainty. We are 
therefore not surprised to find that the specific cause or causes of myce- 
toma are far from being thoroughly understood. 

Based on the color of the grains formed in and extruded from the 
tumors, three clinical varieties of mycetoma have long been described ; 
they are the white or yellow variety, which is most common; the black vari- 
ety; and lastly a red or pink kind, which is very rare. Vincent* succeeded 



Fig. 557. — Madura Foot (from a specimen in the Army Medical Museum, Washington). 


first in cultivating the fungus from a white mycetoma, and Wright* ob- 
tained from a case of the black variety a growth producing black sclerotia 
in old cultures. Very recently ( 1 906) Emile Brumpt* has systematized our 
knowlalge of the etiology of this interesting disease in a most satisfactory 
manner. From experiments on specimens from widely separated regions 
of the world, Brumpt so far recognizes eight different parasites capable 
of pitKiucing the clinical aspects of mycetoma. Six of these produce the 
“white” form and two the “black,” and among the former he places 
the well-known ray fungus, here classified as a discomycete. (See Actino- 
mycosis.) According to this author, the parasites and resulting tumors 
should be classified as follows: 
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Organism. 

1. Discomyces bovis (actinomyces). 

2. Discomyces madune (Strcptothrix 

madurse). 

3. Aspergillus nidulans. 

4. Aspergillus bouffardi, n. s. Brumpt. 

5. Madurella inycetomi (Strcptothrix 

mycetomi, Laveran). 

6. Indiclla rnansoni, n. g., n. s. Brumpt. 

7. Indiella raynieri, n. s. Brumpt. 

8. Indiella somaliensis, n. s. Brumpt 


Disease. 

Actinomycosis (g. v.). 

Most common white mycetoma of 
India. 

White mycetoma (unique case). 

Black mycetoma (unique case). 

Most common black mycetoma. 

White mycetoma (one speciinon only, 
but very common in India). 

White mycetoma (unitjue case, Paris). 
White mycetoma (found in Somaliland, 
but supposed to be common in India). 


The last four fungi the author places provisionally among the muce- 
(linea), because the lack of knowledge as to their method of fructification 
does not entitle them to bo ranked 
otherwise, but he believes that future 
research will prove these to be as- 
comycetes as well as the others. 

The tumors produced by these 
parasites may not differ essentially 
among themselves in gross appear- 
ance or in symptomatology, but may 
he diffei*entiatcd l.)y the size, shape, 
and color of the grains, and still 
more surely by microscopic examina- 
tion. For the prcxluction of the dis- 
ease certain conditions, as yet un- 
known, must be ne(!essary on the part 
of the patient and also of the ])lant, 
otherwise the disease, one would 
think, would be moi*e wide-spjuad. 

Tropical temperature, inoistui'c, and 
perhaps the geographic distribution 
of grasses, cemals, or other plants, on 
which possibly the fungi are sapro- 
phytic, are probably factors in main- 
taining the disease. Very many cases 
date from an injury to the foot, 
quite often a wound by a thorn, which must be almost a daily occurrence 
to a barefooted inhabitant of the tropics. One of the gi-eatest differences 
between actinomycosis and the tropical foot disease is that the latter is, 
as far as we know, not inoculable to animals or man from the organism 
as found in the lesions. The inference is that a peculiarly resistant form 
of the fungus must be picked up in some way through a wound in the skin, 
a form capable of overcoming the natural defenses of living animal tissue 
and of growing indefinitely. 

Symptoms and Course. — Mycetoma tegins nearly always on the 
sole of the foot, more often the right. There may be a history of a slight 
injury or not, embedded thorns lieing among the most frequent. A 



Firt. r>.W. — M ycetoma (Wright and Brown). 

f^runiilo in a .sintfion from Uio 
lesion. 'I'he black, roiindecl, cc^iitral inasM 
represents the brownish, hyaline, refrinKcnt 
substance in which the furiKUH elements are 
embedded. Giant cells and Rrunulaiion- 
tissue are shown. 
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firm rounded swelling, painless at first, appears, which gradually softens 
and discharges a thick and syrupy, or a thin and blood-stained fluid hold- 
ing in suspension the characteristic grains of the disease. Little by little 
other lumps and fistulas form, until in time a large part of the foot is affected. 
The member is gradually increased to two or three times its normal size 
and is greatly deformeil, resembling a huge potato in shape. The fistulous 
tracts seldom heal. The surface of the tumor is either lumpy or com- 
paratively smooth, but the openings of the fistulas are generally in eleva- 
tions of the skin and are surrounded with unhealthy granulations. As the 
foot becomes helpless the leg muscles waste. There is little pain, as a rule, 
and few evidences of ca(;hexia until the end, when after fifteen or twenty 
years the patient is worn out by the drain on his system. Rarely does 
mycetoma affect other parts, and rarely, if at all, does it extend by 
metastasis, thus differing from true actinomycosis. The color of the 

grains thrown off in the puru- 
lent discharge will determine 
the clinical type of the disease. 
X They are white or yellow in the 

pale varieties, and black or 
very dark brown in the mela- 
noid form of mycetoma. In 
certain cases of the white form 
the grains are extruded in 
masses resembling fish roe, 
and this variety is particularly 
liable to be attended with des- 
truction of the bones of the 
foot, whi(;h are often spared in 
other forms. 

On section the foot is found 
either diseased in part, with 



Fio. 559. — Mycetoma, showing the Outgrowth op 
H ypHiK FROM One of the HLArK Granules after 
Planting in Fluid Culture-medium (Wright and 
Brown). 


intervening areas of sound 
tissue, or entirely converted 
into a structureless mass. 


Scatteral through the foot 
are large and small cavities; some are isolated, others communicate 


with each other and by fistulous tracts with the outer world. Their 


liquid contents are full of the granules. The fungus spreads from 
various centers in all directions. In the yet solid parts of the tumor 
granules are seen surrounded by zones of inflammation. The bones 


and articulations may be unaffected or disintegrated. The histologic 
features are, briefly: slowly forming granulation and cicatrl(;ial tissue; 
infiltration by lymphoid, epithelioid, and (rarely) giant cells; oblitera- 
tion of the vessels; and cell degeneration of the part. A determination 
of polymorphonuclear leukocytes is found in places where the inflamniation 
is more acute. The extending fungus growth, more vigorous at the 
periphery, is resisted by the living animal tissue. Brumpt believes that 
new centers of growth are set up by phagocytes wandering off with frag- 
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ments of mycelium to which they jsuccumb, setting free the parasite. 
Secondary infection by pyogenic organisms is common enough. 

The white granules—mycelial masses with debris of the animal 
cells — are soft and easily crushed. The black grains are hard and the 
threads are cemented together by a substance which may come from 
the animal tissues, but more probably is secreted by the fungus. In the 
latter case the black grains may be regarded as true sclerotia. In the 
rare “pink’' variety the grains scattered through the tumor and discharged 
from it resemble ground red pepper. . Nothing is known as to the speci- 
fic etiology of this form of mycetoma. 

Treatment. — Nothing can be done with medicines to check the slow 
but sure progress of mycetoma. Lxlid of potassium, so useful in actino- 
mycosis, is useless. Rarely the disease is confined to a small part of 
the foot — one toe, for instance. In such a case an attempt to exercise 
the diseased part may be successful in curing the patient permanently. 
Usually amputation of the foot or of the leg at the point of election is 
indicated as the only treatment. The disease being wholly incurable, 
there is no use in delaying amputation after diagnosis is made. 
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ENDEMIC ULCERS OF THE TROPICS. 

Under this heading may be briefly considei-ed a number of localized 
diseases of the skin and underlying tissues which have been reported from 
all parts of the tropical world, and to which so many place-names have 
been given that the mere enumeration would lie tedious. 

The reporters have, as a rule, laid stress on the endemicity of the vari- 
ous affections they describe, so that at first glance one would think that 
each country, district, or even town has its own special ulcer,” ^^sore,” 
“boil,” or “button.” Unfortunately, although we have a wealth of 
clinical description, not a little welklone histologic work, and some very 
suggestive laboratory researches into the specific etiology of these com- 
plaints, it is impossible to approximate as yet a satisfactory classification, 
for some arc ulcers from the first, indolent, serpiginous, or phagedenic; 
others are granulation tumors followed by ulceration. It is also evi- 
dent that the diagnosis of “tropical ulcer” is often very loosely made, 
and that an obstinate ulcer occurring in hot countries or seen in a patient 
coming thence is apparently so termed, and a special interest attached 
to a case in no way different from hundreds seen in our city dispensaries 
and charitable institutions. White men in the tropics, from depraved 
vitality due to anemia, scurvy, malaria, etc., are very suitable subjects 
for staphylococcic infections such as boils, carbuncles, and simple ulcers 
attending the most trivial injuries to the skin. So are the underfed and 
dirty natives, who, in addition, are prone to many irritative skin diseases. 
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Syphilis is as common as in Europe or the United States, and its lesions 
have undoubtedly been described under the head of some at least of the 
many tropical ulcers. 

Omitting any further reference to the so-called endemic ulcers, the 
causation of which is uncertain and which very likely have no claim to be 
considered as separate diseases, there remain a few localized affections 
of endemic nature, about which something really definite is known, and 
which therefoio deserve a brief description. Their consideration here 
is only for convenience, as it must be confessed them is no special reason 
for grouping them — either from the standpoint of pathology or etiology. 

Oriental Sore or Delhi Boil. — ^This is a disease endemic in certain 
towns and districts of India, central Asia, northern Africa, the Levant, 
and the Malay Peninsula. From the fact that it is at the same 
time Avidely scatteied over the eastern hemisphere, and quite limited to 
certain endemic centers therein, it has received a dozen or more local 
names, such as Bagdad boil, Aleppo boil, Biskra button, Mooltan soi-e, 
etc. 

The disease begins with itching or burning of the skin over a small area 
of some exposed part,- the hand, leg, foot, neck, or face, as the case may 
be, — which skin soon becomes swollen and discolored . A small hard papule 
now forms in the center of the patch, deep red and shiny, increasing in size 
until it measures from 0.5 to 1.0 cm. in diameter. The nodule desquamates 
and a thin serous fluid exudes from it, forming a s(5ab, which by a(a;re- 
tions from beneath gives the lesion a rupial aspect. When the scab 
comes off, there is left an ulcer with sharply defined edges which secretes 
a thin pus. The ulcer incieases by erosion of the margin, and is some- 
times added to by the formation of new i)apules around its edges, which 
break down in a similar way, the resulting sore l)eing irregular and attain- 
ing possibly the diameter of 6 to 8 cm. The ulcer is indolent and inti*act- 
able to treatment, and its surface is usually granulating, showing proli- 
feration in some parts and breaking down of tissue in others. The 
course is tedious, often lasting a year, but the deeper structuies are not 
affected in tropical cases, nor are the neighboring glands (commonly en- 
larged. Pain is most often absent. After several months the ulcer 
loses its indolent character and heals by granulation, leaving a puckered 
and pigmented scar when cicatrization is complete, which, if on the face, 
is very disfiguring. On the whole, the picture of a special, self-limited, 
local infection is presented, reminding one irresistibly of the phenomena 
of vaccinia, in spite of the difference in the course of the two diseases. 
Oriental sore is inoculable and, for a perifxl at least, protective against 
another attack. Recent investigations^'*’ have shown its specific cause to 
be in all probability an animal organism represented in the lesion by 
bodies at present indistinguishable from the Leishmann-Donovan bodies 
of kala-azar and tropical splenomegaly (see Vol. I, p. 141), which are 
supposed to be flagellates (Herpetomonas) in a certain stage of develop- 
ment. James^ found the organism at Delhi in thirteen out of twenty 
cases, but did not find them in a large number of patients in the neigh- 
borhood suffering from enlarged spleen, on whom he made splenic punc- 
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tures. This observer had also studied kala-azar in Siam, and concludes 
that if the parasites in this fatal disease are identical with those of oriental 
sore, they arc able to produce only kala-azar in Siam, where they are 
not found in ulcers, and in the Punjab only the special local lesions, 
never the splenic infection. 

Structurally oriental sore is a granulation tumor infiltrating the true 
skin and replacing its stru(;tures, causing atrophy of the epidermis, so 
that an ulcer results. Infection is pmbably by inoculation, either directly 
or through the medium of insect bites. 

The disease, if uncomplicated, always results in recovery, and unless 
the soie is injured or infected by pyogenic organisms there are no con- 
stitutional symptoms beyond a certain amount of debility produced 
by its long duration. 

The treatment, as directed by those of most experience with the 
disease, should be expectant. The lesion must be kept scrupulously 
clean and treated with a simple antiseptic dressing. Protection from 
injury and secondary infection is very important, as sepsis or erysipelas 
may ensue. Supporting treatment with generous diet is called for, 
and removal to a cooler (;limate is very l)enefi(;ial. A nulicail treatment 
of the discnise in its initial stage is advocated by some authorities. It 
consists of thorough removal of all the tissues involved by excision and 
by the cautery. 

Sloughing Phagedena. — Ulcers of a very virulent nature, char- 
a(;terized by a fetid, grayish, pulpy exudate which infiltrates and destroys 
the tissues in all directions, are found in several hot countries of both 
hemispheres. The phagedenic ulcers of Mozaml)i(iue, of Madagascar, 
and of Guiana, are almost certainly the same diseases, those of Cochin- 
China probably so. The phagedenic process is a comi)lication of wounds 
and has a special pmlilcction for the lower extremities, undoubtedly 
because the legs of the lower classes in hot countries are most exposed 
to injury and to dirt. Le Uantec,® who studied these ulcers in Guiana 
among the convicts, examined the bacteria in the exudate and found 
a bacillus in such prei)onderating numbers that he considers it the cause 
of the disease. The organism does not grow on ordinary media, and 
does not become decolorized by Gram's method. Infection is believed 
to come from the soil and to be carried from infected wounds to clean 
ones by flies or by direct transference. Inoculation through an injury 
of the skin is probably necessary to establish the disease, wliich often 
begins at the site of a leech bite or the burrow in the skin miale by the 
sand-flea or chigger. Only total destruction of the parts infiltrated by 
the exudate stops the progress of the ulcer, an object best attained by 
curetment and the appli(^ation of strong carbolic acid under anesthesia. 
Le Dantec believes this disease to be nothing less than the hospital gan- 
grene formerly such a terror to our surgical wards, and now fortunately 
extinct in Europe and the United States. 

Zambesi Ulcer. — phagedenic ulcer occurring in tropical Africa, 
and perhaps identical with the foregoing, has been described by Ashley- 
Emile,^ who determined the cause to be the larvaj of a dipterous fly which 
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is found in the long grass of the Zambesi valley, and which adheres to 
the naked legs of persons walking therein. The grub burrows through the 
epidermis into the subcutaneous tissue by way of a hair-follicle, where 
it lies coiled up around the hair-root. In this situation the lesion resem- 
bles a hard pimple with a central black spot which is the worm itself. 
After about twelve hours the worm excretes a yellow fluid of a very 
irritant nature, which rapidly causes an inflammatory arcola around the 
nodule. The larva now disappears beneath the superficial fascia, leaving 
the vesicle in its place, which attains, if left undisturbed, the size of a 
marble and bursts after a few days. In the meantime, however, disinte- 
gration has taken place beneath the superficial fascia, which now begins 
to break down, so that in a couple of weeks a circular ulcer with indurated, 
sharply cut eclges, surrounded by a congested area of dusky red color, 
appears. The surface of the ulcer is covered with a gelatinous, stringy, 
adherent slough. The tendency of the ulceration is to spread laterally 
and more deeply into the tissues; the underlying muscles are destroyed 
and the bones denuded of periosteum, resulting finally in gi*eat deformity. 

The site of these ulcers is almost invariably on the lower extremity, 
generally on the anterior aspect. Them are no marked constitutional 
disturbances. If the worm is discovered in the first few hours, it may 
be extracted with the point of a scalpel and further trouble avoided, but 
after it has penetrated the fascia it becomes difficult to extract it. After 
the establishment of the ulcer, thorough curetment and cauterization are 
demanded. 

Veld Sore. — In the South African war both British and Boers were 
afflicted with a peculiar form of superficial ulcer, which though not serious 
in type caused a great amount of annoyance and even suffering, as well 
as loss of strength to the fighting forces. This affection differs in many 
vays from the other endemic ulcers described. It occurs in an elevated, 
dry climate, among men in excellent physical condition. It is inoculable, 
yet during the war it affected only the white Englishmen and Boers, 
neither negroes nor East Indians suffering at all, though they were in 
constant contact with the white troops. Accoiding to Harman,® who 
has given us the best description of the disease, it is extremely superficial, 
affecting only the epithelium, and being surrounded by a fringe of exfoli- 
ated tissue and areola of inflammation. The favorite site is on the 
exterior surface of the upper extremity from elbow to fingers; also, but 
much less frequently, the sore occurs on the peroneal surface of the leg. 
The ulcers begin at the sites of small injuries, so that scratches and abra- 
sions of the most trivial nature instead of healing become inflamed, and 
alongside a delicate blister appears, which bursts, leaving the veld sore. 
The development of the blister is either rapid or slow, and it attains some- 
times a diameter of several centimeters. The resulting shallow ulcer 
continues to spread, resisting ordinary treatment, until it may cover the 
whole of the back of the hand. The floor of those of long-standing be- 
comes tough and leathery, with fresh looking edges fringed with ragged 
epithelium. A true ulcer may now result because of pyogenic infection 
and attack the corium proper. The veld sore lasts for months, often 
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scabbing over under a single dressing, but the scab is soon floated off 
by thin pus, leaving the surface again denuded. When healing finally 
begins to take place it is rapid and complete, leaving very little trace, 
only a shiny discoloration of the skin, which will in all probability dis- 
appear in a few years. 

Veld sore is auto-inoculable and is communicated to others by contact, 
yet it is not self-protective, for after a series of soms have been healed 
up a second crop may occur months later. Harman believes a pralis- 
posing cause of the affection to he a scorbutic condition due to the absence 
of fmsh food in the field life of the veld. The troops wem too well taken 
care of to develop old-fashioned scurvy, but nevertheless were largely 
fed on tinned rations. The Hoers too were sufferers, although it is said 
that in peace time, while living on their farms, the sores wei*e unknown 
among them. The specific cause of veld soio was determined l)y Harman 
to be a micrococcus which he names M. vesicans, commonly occurring as 
diplococci, and singularly resistant to heat and germicide drugs. 

The treatment of the disease requires attention to the general bodily 
condition, as the sores imj^rove rapidly under rest and a generous dietary. 
The ul(;ers should be well cleansed with a solution of mercuric chlorid 
1:10(K), taking special care to remove all the ragged fringe of epithelium 
which undoubtedly contains the infective agent and keeps up the spread- 
ing of the ulcer. As wet dressings are impracticable in the field outside 
of a hospital, after thorough disinfection the ulcer should be dusted 
with calomel and a little absorbent (jotton fastened over it with 
julhesivc strips. If the floor of the sore is very callous fi’om long duration, 
it should be vigorously stimulatal by rubbing until slight bleeding takes 
place. 
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YAWS OR FRAMBESIA TROPICA* 

Yaws or frambesia tropica is an endemic disease of the tropics running 
a chronic and tolerably regular couree. It is contagious, inoculable, ami 
one attack confers a certain degree of immunity. The characteristic 
lesions of yaws are raspberry-like papillomata on the skin in various 
situations and in which the infective agent is present. 

Yaws is found in all the quarters of the tropical world, and is an 
exceedingly common disease among the colored natives in the West Indies, 
South America, the West Coast of Africa, Madagascar, Ceylon, Java, and 
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many of the islands of the Pacific. The number of native names given 
to the disease in these various localities is very large; pmn in the French 
West Indian dialect, boba in Brazil, coko in Fiji, jxiramji in Ceylon, etc. 
The disease was formerly looked upon as a somewhat attenuated form 
of syphilis,^ with which indeed it has much affinity. The actual identity 
of the two is, however, not now generally accepted. The specific cause 
of yaws has hitherto been as mysterious as that of syphilis, but now there 
seems to be much likelihood that the etiology of both diseases will be made 
clear, along similar lines. In H)05 CastcllanP found in eleven out of 
fourteen cases of yaws, a spirochiete (S. pertenuis) practically indistin- 
guishable from the organism found by Schaudinn in the lesions of syphilis, 

the now well-known 
treponema jKiUiduni 
(Sj)irochiPta pallid a) . 
(Sec Vol. I, pi. XV.) 

Symptoms and 
Course. — From inocu- 
lation experiments" as 
well as from clinical 
obscivation there is an 
incubation i)criod of 
yaws of from two to 
seven weeks, and when 
a diseases is purposely 
induced, the initial 
lesion api)ears at the 
site of inoculation in 
the shape of a papule 
which later softens, 
ulcerates, and heals 
under a crust. This 
initial papule may be 
overlooked in the typi- 
cal general eruption of 
yaws which appears very soon after or which may even accompany it. It is 
seldom possiWe positively to recognize the original point of entry in cases 
naturally acquired by contagion. The general eruption is papular and 
scatteral over the body. At first of pin-head size, some of the papules in- 
crease in bulk until they become as large as marbles. The epidermis over 
the nodule cracks, showing a raw granulating surface, exuding a yellowish, 
seropumlent fluid. The growths aie discrete, as a rule, but may coalesce 
and form irregular shaped masses or rings. Sometimes one of the nodules 
becomes much larger than the others, showing less tendency to heal, and 
occasionally ulcerating in all directions with much destruction of tissue. 
This is known as the “ mother yaw,” and it may possibly develop from the 
primary papule.* The eruption goes on for several months with successive 
crops of nodules. If the hygienic conditions are bad or the cjise is im- 
properly treated, the eruptive stage may be prolonged for a year or two. 



Fiq. 560. — Yawb. (Photo by W. M. Gray, Army Medical 
Mu8eum). 

Section showing spirochetes; X 1500, Jjcvaditi stain. 
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The constitutional symptoms during this stage vary with the case; the 
patient may remain in fairly good health, or there may be much debility 
with fever, wasting, and anemia. The lymphatics are swollen in the severe 
cases, but this is not a regular feature of this disease as it is of syphilis. 

The tendency of yaws is towani a cure in about six months, but some 
cases aie moi*e protracted. The nodules dry up and fall off, leaving a 
discolored spot on the skin. When they are irritated or when the patient 
is in a depraved physical state from dirt or misery, the lesions instead of 
healing persist, go on to ulceration which invades surrounding tissue, and 
in a small proportion of cases the end is even death from exhaustion or 
sepsis. When these severe cases terminate in recovery after, it may be, 
years of suffering, permanent crippling may remain from cic^atricial con- 
traction. Tertiary symptoms following yaws have been described, 
such as periostitis, ulceration of bone, etc.^ 

The treatment of yaws consists of cleanliness, liberal diet, and 
general good hygiene. Mercury is useful, but must be cautiously used, 
as it is not the specific that it is in syphilis. lodid of potassium is, how- 
ever, of great value, as is also arsenic. Tonics are needed through conva- 
lescence. Locally, antiseptic lotions may be used, small chronic growths 
may be destroyed with carbolic acid or the curet; ulcei’s s(?raf)ed and disin- 
fected. As the disease is highly contagious, isolation of the sick, and 
thorough disinfection of their houses, bedding, and clothing must, of 
course, l)e strictly carried out. White residents are by no means immune 
to yaws, but usually escape Ixjcausc of their better hygiene and by keeping 
aloof from the natives. 

The points of resemblance of yaws to syphilis are indicated in the fore- 
going brief description, but the points of difference are many, and may 
be summarized as follows: (1) Yaws most frequently attacks young 
children, and the lesions, even in adults, are nearly always extra-genital. 
(2) It is spread by contagion, but can seldom be traced to sexual inter- 
course. (3) The cutaneous lesions are always true to the type, thus differ- 
ing from syphilides in general. (4) Yaws undoubtedly existed in many 
places prior to the coming of the white man with his fatal gift of syphilis. 
(5) Charlouis,^ who inoculated yaws experimentally, also inoculated a 
patient suffering from typical yaws with syphilis, producing a true hanl 
chancre and secondary symptoms. (6) Lastly, MacLeod^ describes 
essential histologic differences l)etween the lesions of the two diseases. 
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AINHUM. 

The name ‘'ainhum” is of African derivation, meaning ‘Ho saw,” 
and is given to a curious disease affecting colored races, more particularly 
the black. It is characterized by a slow amputation of one or more 
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digits, generally a symmetric separation of the little toes, although other 
toes or even hngers may be affected. It is prevalent in Africa, in India, 
and in Brazil.* In the United States*-* over a dozen cases are on record, 
all in negro patients. The disease begins with a fissure at the root 
of the toe, on the plantar surface. Usually the little toes of both feet are 
affected simultaneously, but one foot may remain sound or subsequently 
become diseased. The fissure deepens and extends entirely around the 
digit, without pain, and with very little if any ulceration and no bleeding. 
The toe, whicli is being very slowly amputated, enlarges and becomes 
almost spherical, and finally after several years drops off. The con- 
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striction is generally at the first intcrphalangeal joint, but may be around 
the first phalanx. After separation a small ulcer is left which usually 
heals without further troulile. The disease is seldom attended with annoy- 
ing symptoms, and gives, indeed, so little inconvenience to the patients 
that they may not seek treatment until the last stages. Occasionally the 
constricting groove may be ulcerated or painful, but this is generally due to 
injury when the toe has nearly separated. Ainhum is most common in 
adult males, but the cause of the complaint is entirely obscum. Zambaco* 
believes it to be a very much attenuated nerve leprosy, but the disease, 
as in Brazil, is common in regions where leprosy is not seen. It is not 
due, as has been asserted, to the wearing of rings on the toes after the cus- 
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tom of savages, because it occurs rfimong people where such a custom is 
unknown (American negroes, for instance, do not wear toe rings) and 
where shoes are worn. The disease has certainly all the marks of tropho- 
neurosis, resembling in a measure Raynaud's disease and nerve leprosy, 
but it is quite diffeiunt from both in many symptoms. According to Unna, 
ainhum is a sort of linear scleroderma, in which the epidermis hardens 
and shrinks, compressing the papillary layer and causing pressure necrosis. 
Obliterating arteritis follows, with degeneration of all the tissues of the 
toe, including the bone which is the seat of rarefying ostitis. There is no 
treatment that will preserve the toe after separation has progressed 
to any extent, but in the unlikely event of making a diagnosis of the disease 
in its earlier stage, an incision of the constriction, witheuretment of hani- 
ened tissue, might possibly stop further progress. The partly separated 
toes should be removed whenever in the least troublesome. 


GOUNDOU- 

Goundou is a curious endemic disease of the tropics, confined to negroes, 
in which symmetric bony tumors form and slowly grow on each side of 
the nose, giving the countenance a 
grotesque and ape-like appearance. 

Beginning usually in childhood, small 
bony excrescences, nearly always bi- 
lateral, develop, arising from the 
nasal processes of the upper maxil- 
lary bones, later involving the nasal 
bones. The tumors continue to grow 
throughout life, and attain in course 
of time the size of hens' eggs. They 
are ovoid with the long axes converg- 
ing above, smooth, insensitive, and 
in no way involve the skin, which is 
freely movable. The structure of 
the growth is spongy bone (jovered 
by a thin compact layer. 

The etiology of goundou is al- 
together unknown. The disease, if 
disease it be, is said by Maclaud^ to 
affect monkeys, and Strachan,* who 
observed a similar deformity in negro 
children in the West Indies, sug- 
gests that it may be an atavistic survival of the normal features of a re- 
mote African ancestry, a suggestion of more interest to those to whom 
evolution means only that ‘'man is descended from a monkey" than to 
pathologists. 

The Agnis, a tribe of the Ivory Coast, regard goundou as a mark of the 
wrath of a certain fetish, “ Jero,"^ who is represented as carrying upon his 
wooden nose the characteristic twin tumors. The victims take no measure 
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to treat themselves, but look upon the deformity somewhat in the light 
of a mischievous prank played upon them by the offended divinity. 

(joundou docs not appear to be hereditary, nor to follow any known 
disease, although Chalmers’* believes the tumors to be an osteoplastic 
j)eriostitis due to yaws (g. w.), as he noticed that the affection occurred 
during or after an attack of that disease. Jn a niiml^er of clinical reports 
by other ol)servers^ a history of yaws is noted, but Lopez,® describing 
the only recorded case in Mexico, was unable to get any history of antece- 
dent disease. Goundou occasions no inconvcnien(*e, beyond of course 
its unsightliness, unless the tumors have become very large, in which case 
the nasal cavities may be partially occluded, or the vision may possibly be 
obstructed. No treatment short of removal by the chisel is of any avail; 
this is not difficult, especially when the tumors are small, as in childhood. 
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CHAPTER LXIX. 


THE INFLUENCE OF RACE, SEX, AND AGE IN 
SURGICAL AFFECTIONS. 

By Wm. L. Rodman, M.D., 

hhii,ad£:lphia. 

In this chajiter the consideration of racial dilTei'cnces will neces- 
sarily be largely limited to those; l)etween the white, black, and Indian 
ra(;es of Noith America. Undoubtedly there is a diffemnce in the sus- 
ceptibility of the white, black, and ml man to surgical alTc(*lions, l)ut 
their environments, changes in climate, mode of living, etc., have gi-eatly 
lessened the immunity the negro enjoyed when he came to America, and 
for two centuries subsequently. 

During my former I’esidence in Louisville, Kentucky, I haxl excellent 
opportunity to study the susceptibility of the negro to vai’ious surgical 
affections, and 1 found l)oth from personal experience and from an ex- 
haustive study of the records furnished by the Ijouisvilic City Hospital 
and the heaUh oflicer’s reports, supplemented by letters from all of the 
more prominent surgeons of the south, that not only have the diseases 
which originally attacked the negro remained as virulent in his new sur- 
roundings, but that he is now relatively more lial)le than the Caucasian to 
some affections to which he was formerly (H)mparatively immune, suerh 
as malignant disease, tulx;rculosis of glands, skin, and bones. 

From ten years' added experience in Phihulelphia, with a fairly large 
coloied population, 1 am convinced that the foregoing statements aie 
not only true of the negro in the south, but aie even truer of him as he 
moves further noi*th into climates and environments to whiidi ho is at 
liest ill suited. While 1 do not altogether agree witli such authorities 
as the late I). W. Yandell, of Louisville, and the late Hunter Meduire, of 
Richmond, when they said that the negro in North America will in time 
become as extinct as the North American Indian and the bison, one can 
readily appreciate some of the reasons for such a statement. It is, how- 
ever, surgical affections only in which we are particularly interested, and, 
therefore, I will ])rocecd to discuss the more important of these; with ref- 
erence to race, sex, and age. 

Generally speaking, I divide the people of the United States into two 
special classes, namely, the white and the black; including under white 
not only the Anglo-Saxon, but also the various white races of Europe 
which have emigrated to this country, as Italians, Russians, Swedes, 
Norwegians, Polaks, etc. Under the second general classification, I 
speak primarily of the full-l)looded descendants of Africans, and do not 
include the mulatto unless especially mentioned as such. 

1139 
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Aneurysm. — Race. — Aneurysms occur, as far as I know, in every race. 
This seems reasonable, since arterial degenerations are the most important 
predisposing causes in their etiology, and, the latter are, as a rule, depen- 
dent upon syphilis. But there are certain races in whom we encounter 
aneurysm more frequently than in others. From my experience in the 
south, and from the opinions of other surgeons of that section, I am con- 
vinced that the negro is particularly liable to develop aneurysm. The 
late Hunter McGuire, of Richmond, Tiffany, of Baltimore, and many 
others to whom I have written in the past regarding this subject, all 
say that aneurysm is seen more frequently in the negro than in the 
white. In the United States Census ^port the ratio of 3 to 1 is given 
against the negro. The records of the health office of Louisville and those 
of the Louisville City Hospital agree with these statistics. The fact 
that aneuiysms are seen so frequently in the colored race is readily to l)e 
explained, since the negro is (a) very frequently infected with syphilis 
and is, therefore, (b) prone to arterial degenerations, such as atheroma 
and sclerosis, and is (c) usually a laborer, thus adding the exciting cause, 
viz., haixl work. Cama(i, in an analysis of 3954 necropsies, concludes that 
aneurysm is three or four times as common in the colored as in the whites. 

In England and Germany aneurysms are said to be common, while in 
China it is looked upon as one of the rarest affections. The Chinese are 
phlegmatic in temperament, and live upon a non-stimulating diet, all of 
which may have some little influence upon the predisposing etiology of 
aneurysm. 

Sex. — ^Thc majority of cases occur in men, because of their more 
marked predisposition to vascular disease, on the one hand, and their 
occupation and habits on the other. Souchon\s series of ninety-eight 
cases shows seventy-six males and twenty-two females. Crisp, in an 
analysis of five hundred and fifty-one cases, found it to be seven times 
more common in men. 

Age. — The majority of cases will occur tetween thirty-five and fifty- 
five. In a scries of cases which I collected none occurred under twenty-five 
and but three under thirty. The ages of these patients were twenty-five, 
twenty-eight, and twenty-eight respectively. Frernont-Smith * has called 
attention to the occurrence of aneurysms in the young. He states that 
Roger, in ninety-eight cases of aortic aneurysm found but one under 
twenty years of age. Holmes found thirteen instances of intracranial 
aneurysm in children, and other such aneurysms were reported by Parker, 
Crisp, Jacobi, and Keen. Camac, from an examination of the records of 
seven hundred and ninty-nine autopsies in children, finds no case of aneu- 
rysm between one and ten years; but from three hundred and forty autopsy 
reports of aneurysm in the literature, finds two cases in the first five 
yeai*s of life; in the second five, three cases, and twenty-seven cases in 
the second decade. 

Fremont-Smith also, in his interesting paper, states that in a series 
of cases forty-six occurring under twenty years of age were clearly due 

♦Fremont-Smith: •‘Arteriosclerosis in the Young,” Am. Jour. Med. Sci., Feb., 
1908 . 
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to local arteriosclerosis. This is. of decided interest, since syphilis has 
usually been accepted as the chief factor in the production of aneurysm. 
He states further that of this series of forty-six cases, syphilis was men- 
tioned in twelve instances, it being negative eleven times and positive 
once; also that Camac in extensive researches of hospital reports attri- 
butes about 32 per cent, of adult aneurysms to syphilis — ^about 10 i>er 
cent, to tuberculosis. 

Other interesting cases occurring in the literature are quoted by 
Fremont-Smith, such as phenomenal instances of still-born infants with 
aneurysm of the abdominal aorta so large as to cause dystocia. He also 
mentions Martin’s case of aneurysm of the ductus arteriosus in an infant 
of one month; Roger’s case of aneurysm of the transverse aorta in a girl 
of ten; Eppinger’s case of aneurysm of the right and left coronary arteries 
at their origin in a girl of ten years, and Camby’s case of aortic aneurysm 
in a girl of fourteen years. He quotes these cases as examples of non- 
specific aneurysms. His caieful review of the literatuie has borne inter- 
esting lesults, and shows us that aneurysms do ocicur much more fre- 
quently in the young than has been thought. 

The disease again becomes comparatively rare after sixty. 

Congenital Deformities. — ^The savage races, as the North American 
Indian and the African, seem to enjoy a partial immunity to all congeni- 
tal deformities. There are but few reported instances of harelip, cleft 
palate, club-foot, spina bifida, etc., occurring in either of these races. 
This may be explained in the case of the North American Indian by the 
fact that deformed childien are soon put to death after birth. This 
practice does not obtain with the negro. Therefore a fur-ther explan- 
ation has to be sought. It would seem that civilizcnl races am possibly 
more prone to bear deformed children on account of their artificial mode 
of living. 

However, the influence of heredity upon congenital deformities is 
still speculative, and, therefore, no one can speak with authority. It 
would seem also that congenital deformities are of infrequent occurrence 
in the Jews, Mexicans, Chinese, and Japanese. 

Erysipelas. — Age. — The two extremes of life suffer from this 
disease most frequently, young adults and middle-aged persons having 
it but rar-ely. 

Sex seems to have but little, if any, influence. 

Race. — The total number of deaths due to erysipelas in one year, as 
reported in the United States Census Report, was 2663. The death-rate 
per 100,000 inhabitants was as follows: 


Under five years 31.34 per cent 

Five to fifteen years 0.81 “ “ 

Fifteen to forty-five years 2.80 ** “ 

Forty-five to sixty-five years 8.88 “ ** 

Sixty-five and over 38.55 " “ 


Of this series of cases, only two are reported in colored persons. This 
may, however, be explained by the fact that the diagnosis of erysipelas 
in the negro is difficult, inasmuch as his dark skin often causes an erysi- 
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pclatous inflamiiiation to l)e overlooked. Tn niy series of seventy- 
nine deaths reported from erysipelas, seventeen were negroes; this is 
slightly less than an equal proportion l)etween the two races in Louis- 
ville, the population being 4 to 1. I should, therefore, say that erysipelas 
is not quite so freciuently seen in the coloied as in the* white. 

Qoiter. — So meager is the literature reganling the frequency of 
goiter, colloid, cystic, or exophthalmic, with respect to race, sex, and age 
that definite conclusions are impossil)lc. Much, however, has recently 
been written on the pathology and surgical treatment of affections of the 
thyroid gland. I have seen few cases in the negro and believe goiter to 1)0 
rare in this race. Of the many surgeons to whom I have written within 
the year, l)Ut few have seen goiter of any variety in the colored race. 
McRae has seen one case; Payne many cystic and one exophthalmic; 
Jlrown one colloid and one e.xophthalmic; Wathen two cystic and one 
exophthalmic, and Lenow one colloid. Bloodgo(xl states that almost 
every lesion of the thyreoid gland has l)een observed in negroes at the 
Johns Hopkins ILispital, but he considers them comparatively less fre- 
quent in negroes than in whites. C. H. Mayo, who is undoubtedly oper- 
ating for goiter more fixjquently than any one else in this country, has 
never seen a case in the negro, though this may be partly explained by the 
fact that negroes are rarely met with at the Rochester clinic, since there 
are but a very few in the northwestern States. It is certain, however, 
that goiter, while practically seen everywhere, does occur with greater 
fierpiency in some locations than in others. It may be endemic, as, for 
instance, in certain parts of Switzerland, whiledn other parts of the same 
country it is extremely i-are. This is in keeping with the accepted idea 
of the etiology; namely, that cei*tain qualities in the drinking-water are 
responsible for the irritation and enlargement of the thyroid. Kocher 
states (.see \'ol. Ill, Keen’s Surgery”) that when endemic, goiters are 
u.sually of the colloid var'iety, and that persons previously unaffected 
may develop goiter after going to a community where the disease is prev- 
alent. Goiters are also common in Germany, and are often seen else- 
where on the Continent, as in France. In parts of Pennsylvania, as 
Indiana and Clearfield Counties, goiters are very (!ommon. 

Sex. — ^All varieties of goiter are somewhat more common in women 
than in men. Especially in this true of the exophthalmic variety, yet I 
have treated two well-marked cases in boys, aged fifteen and seventeen 
respectively. 

Age. — No age seems to Ire exempt. The disease is most common, 
however, from the thirtieth to the forty-fifth year. In a vseries of cases 
collected by myself the average age was thirty, which cori'esponds fairly 
well with my own clinical experience. 

Appendicitis. — Race. — ^Appendicitis is of more common occur- 
rence in whites than in blacks. Possibly this may be explained by the 
fact that appendicitis is often ssociated with digestive disturbances, and, 
since the negro lives, as a rule, upon a more simple diet, he is not so 
liable to gastr-ic disorders. 

While living in Kentucky, I operated frequently for appendicitis, and 
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only once did I encounter the disease in a full-blooded negro. I have 
seen it several times api)arently in full liloods during the last ten years 
passed in Philadelphia. A large numl)er of surgeons of the South*, in 
answering a circular letter, assuied me that my experience has been the 
same as their own. 

However, as is true of many other diseases, the negro is becoming less 
resistant to appendicitis, and that we shall find it more frequently in the 
future 1 have no doubt. It is not uncommon at the Pennsylvania Hos- 
pital in this city, wheie, perhaps, a larger number of negroes an? operated 
ui)on than in any other hospital in Philadelphia. 

Furthermoi*c, appendicitis is either on the incirase in nearly every 
country and with every race, or its lecognition has ))ecn made easier with 
l)oth the profession and the laity. 

Sex. — Appendicitis alTects men mom frequently than women. Sonic 
go so far as to state that it occurs in the male four times as fiequently 
as in the female. My experience has led me to believe that the dispro- 
portion l)et we(Mi the sexes is not so great as this, but 1 am convinced that 
it is und()ul)te(lly more common in men, occurring in my practice in the 
ratio of about 2 to 1. The reason for this fact has never been thoroughly 
understocxl, but various theories have been advanced, the rnoie important 
of which seems to be the one based uj)on an anatomic difference, namely, 
that the appendix in the female is supplunl by a small branch from the 
ovarian artery in addition to the vessels which nourish it in the male. 
Therefore, with a better bkxKl-supply, degeneration and inflammation 
are, of (‘ourscs less apt to occur. 

Age.- It is well known that appendicitis belongs to young lulult 
life, but cases at all ages have been met with. The disease is common 
l)etween fifteen and thirty-five. It is infrequently s('en in childien less 
than five years of age, and them am mlatively but fenv easels reported 
under ten years of age, the lial)ility after that being progiessively increased 
with each quinquennium up to the thirty-fifth year. The average age in a 
large series of cases was a])proximately 23.14. In Iu)wler’s experience the 
youngest patient was 2.5; the oldest sixty-eight. In the youngest patient 
the disease was tuberculous in character, this being the only case occurring 
under five years of age. Following is a table compiled by the late Dr. 
Fowler, taken from the ‘‘Annals of Surgery'’; 


(’ASKS. 

Between five and ten years 8 

“ ten and fifteen years 21 

“ fifteen and twenty years -r- 29 

“ twenty and twenty-five years *18 

“ twenty-five and thirty years 23 

“ thirty and forty years 28 

Over forty years 16 


Acute Intestinal Obstruction. —I shall only discuss under this 
heading that type of obstruction which is acute in origin, independent 
of any congenital malformation, since it would seem that this type 
has a more direct bearing upon the subject. In considering acute ob- 
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struction, we have: (1) invagination or intussusception; (2) impaction 
of foreign bodies, notably gall-stones; (3) volvulus or twisting of the 
bowel upon its axis, said to be dependent upon an elongation of the 
mesenteric attachment of the gut; (4) internal strangulation due to either 
an inflammatory band, a Meckel’s diverticulum, or a protrusion of gut 
through some internal opening. 

Intussusception. — ^About one-third of all cases of acute intestinal 
obstruction are caused by intussusception. According to W. Brinton, 
who analyzed 12,000 cases post mortem, intussusception approximately 
causes 33 per cent, of all cases. Some place the figures higher, such as 
Lichtenstein and Fitz, who give the percentage at 38, and others as low 
as 30. As is generally known, intussusception is pre-eminently an affec- 
tion of infancy and early childhood. Holt, in a series of thitie hundi’ed 
and eighty cases of intussusception in children, found that one hunditKl 
and forty-one were under six months and eighty-nine between six and 
twelve months; thirty-two between the first and second year; ninety-six 
between two and ten years. Therefoi*e it will be seen that considerably 
mom than one-half of these cases collected by Holt occuri*ed within the 
first year. 

Sex seems to have some influence, as it was encountered more frequently 
in male children than in females, there being one bundled and seventy- 
four of the former against ninety-four of the latter. As age advances 
intussusception is said to be a more fiequent occurrence in males than 
in females. At least one-half of all cases occurred at the ileocecal valve, 
the remainder occurring in the small intestine twice as frequently as in 
the colon. 

Impaction of Foreign Bodies. — Foreign bodies, such as gall-stones, 
may occasionally cause intestinal obstruction. In looking over recoitls 
of reported cases, 1 find that this is the cause of about one case in fifteen 
of intestinal obstruction of the acute variety. When it is the result of 
gall-stones, the symptoms of obstruction are less acute than usual. 

I have seen two cases caused by impaction of enormous gall-stones, 
both in elderly white females. Extraneous foreign bexlies may rarely 
cause intestinal obstruction, these cases occurring, as a rule, in children 
who are apt to swallow such objects. Cases due to fecal impaction are 
usually in elderly subjects, the majority being women. 

Volvulus. — Since volvulus depends presumably upon elongation of the 
mesentery, it is, therefore, apt to occur in elderly* subjects with greater 
frequency. However, cases have been seen in children, due in all probability 
to congenital lengthening of the mesentery. Volvulus, however, is a 
rare cause of acute intestinal obstruction, and occurs, as I have said, with 
greater frequency in elderly people whose mesenteries are elongated from 
frequent strain. 

Internal Strangulation. — This form of acute intestinal obstruction 
is met with more often than all others. It is due, as has been said, either 
to an adhesive band, a Meckel’s diverticulum, or protrusion of the gut 
through some internal opening, as internal hernias. This variety is met 
with in patients between the two extremes of life, since occupation, ex- 
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posure, and diseases to which we are liable during the active period of 
life increase our susceptibility to obstructions of this variety. It oc- 
curs with about equal frequency in both sexes, often following the for- 
mation of adhesive bands in men with appendicitis and women with 
pelvic inflammations. 

Intestinal obstruction is apparently less frequently met with in the 
colored race, since they are somewhat less liable to intestinal diseases, 
as appendicitis, etc. 

Gastric Ulcer. — Race. — Gastric ulcer is more commonly seen in 
Germany and England than anywhere else. Combined statistics from 
seven cities in Germany show that the average frequency of gastric ulcer 
as determined by post-mortem examinations is 5 per cent. This is some- 
what greater than the percentage shown by early investigations. Brinton's 
estimate of 5 per cent, for England has long been considered correct. 
Out of 59,762 medical (lases in the London hospitals, however, H. A. 
Hare states that 1649, or 2.7 per cent., were cases of gastric ulcer. How- 
ever, it has long been thought to l)e more common in England than it is 
in America. Accortling to Hare’s statistics, its incidence is more than four 
times as great in the former as in the latter country. The combined 
statistics of five Austrian investigators give an incidemje of 3.8 per cent, 
for that country. Two series of cases from Copenhagen give an incidence 
of 12 per cent. Recent investigations carried on in Finland give an inci- 
dence of 2.14 per cent. In Russia gastric ulcer is rare. Thus, out of 
6000 autopsies miule in St. Petersburg only two easels were found (Petersen). 
At the Marien Magdalen Hospital, St. Petersburg, there is an average 
admission of 3500 to 3750 patients yearly, yet no (;ase of gastric ulcer 
during one entire year was seen. Donati’s statistics show a penientage of 
1.5 per cent, for Italy at the most, including all cases of benign stricture 
of the pylorus in the category of ulcer. Of 62,598 patients julmitted to 
Ospedale di S. Giovanni in Turin from 1894 to 1903, 90, or 1.437 per cent., 
were diagnosed as ulcer. Adding to this the forty-nine patients suffering 
with benign stricture of the pylorus, we bring the total ])eiTentage to 
2.22 per cent. Post-mortem records from the pathologic department of 
the University of Turin corresponded closely to the clinical record. In 
more than 8(KX) autopsies the percentage of gastric ulcer was found to be 
2.6. Sperk states that gastric ulcer is very common in eastern Siberia, 
and Palgrave is quoted by Welch as stating that it is of frequent occurrence 
in Arabia. Post-moi*tem records from the I'xlin))urgh Royal Infirmary 
based on 35,692 cases show the incidence of gastric ulcer to be 2.2 per cent. 

In this country gastric ulcer is more often seen in whites than in blacks. 
A recent statistical study was made by J. A. Storck, of New Orleans, 
showing that this disease is rare in the negro. He quotes the records of 
the New Orleans Board of Health, which show the total mortality 
in that city from 1893 to 1903 to be as follows: whites, 48,550; blacks, 
30,012. Deaths from ulcer of the stomach in the two races during this 
decade were whites, 60; blacks, 13. Furthermore, in a study of 6800 
medical cases in whites he found that there were fifty-eight cases of gastric 
ulcer, whereas in 4900 medical cases in negroes, there were only two 
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cases of gastric ulcer. I have never seen a case in the negro in which the 
symptoms wei-e definite enough to warrant a diagnosis of gastric ulcer. 
None of the surgeons to whom I have written about this subject mport 
any such case, ex(?opt Brown, of Birmingham, Ala., who reports ‘'one 
supposed case. No operation. Death from hemorrhage of stomach. 
No autopsy'^; and Bloodgood, of Baltimore, who believes the negro to 
l)e as frequently affected as the white. W. J. and C. H. ilayo have 
never had a case of ulcer of the stomach in a negro. 

Sex. — Statistics show that gastric* ulcer is more common in women 
than in men. Berthold found ulcer in 3.84 per cent of all the female bodies 
heexamined post-mortem and in 2.06 per cent, of the male bodies. Steiner’s 
statistics aie 4 per cent, for females and 3 per cent, for males; Lebert’s, 
10 per cent, for females and 7 per cent, for males; Willig’s, 7 per cent, 
for females and 2.02 per cent, for males; Nolte’s, 1.8 per cent, for females 
and 0.8 per cent, foi* males. The Fenwicks make the ratio 3 to 1 in favor 
of females. Greenough and Joslin state that at the Massachusetts (ieneral 
Hospital gastric ulcer is five times moi*e common in women than in men. 
At the Wiirzburg clinic^ there have heen for many years twice as many 
cases observed in women as in men. Of the ninety cases studied by Donat i 
of Turin, fifty-six wem women and thirty-foui* were meii. A collective in- 
vestigation made by H. A. Ham. based upon mports of 1548 cases in 
England and the United States, showed that 1273 occurred in women 
and 275 in men. Cantloe states that of eighty-five (;ascs of gastric ulcer 
seen in Montreal, only three wei*c men. Gluzmski, of Lemberg, however, 
found that 51) per cent, of his cases wei*e in men and 41 per cent, in women. 
Buckman, of Helsingfors, states that of 207 cases in the University Clinic* 
of that city, 142 wen^ men and 65 women. Of 737 cases of gastric ulcer, 
the reports of which he collected from the various i)arts of Finland, 396 
were in women and 361 in men. 

It will ])e noticed that thc.se stati.stics show considerable variations. 
My own belief is that acute ulcer only of the stomach is more common 
in young women than it is in men. Chronic ulcers are more common in 
men, and are the ones which come to operation, as they are not amenable 
to medical treatment. That the incidence of the disease is about the same 
in both sexes after the age of twenty-five or thirty is shown by recent in- 
vestigations, notably those made only a few months ago by W. M. Calwcll, 
of Belfast. Ireland. Although the statistics above quoted are the most 
complete I have been able to obtain, I tio not consider them adequate for 
the determination of the liability of the two sexes to gastric ulcer. Further 
observations must be made, particularly by surgeons at the operating 
table; in post-mortem examinations distinction must l>e made between 
recent ulcer, chronic ulcer, and scars; and modern methods of diagnosis 
must be more frequently employed by physicians in hospital and private 
practice. In this way a better understanding of the matter will be ob- 
tained. 

W. J. Mayo, who has studied this subject and made accurate ob- 
servations at the operating table, has shown that ulcers which have been 
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thought gastric are in reality duodenal in a majority of instances. They 
are also vastly more common in men. 

Gall-Stones. — Race. — I formerly thought that gall-stones occurred 
in full-blooded negroes with extreme rarity. During my entire surgical 
experience of fifteen years in Louisville, Ky., I never saw^ a case in the 
colored race. In 189S, when preparing my chairman \s address to the 
Section on Surgery of the American Medical Association, which embraced 
the subject considered in this chapter, I made a careful study of the subject 
and went over the reconls of the Louisville City Hospital, but failecl to 
find a single case of gall-stones in the full-1 )lo(xled negro, either in the 
clinical or post-mortem records. 1 wrote to the leading surgeons of the 
south, and Tiffany, and others equally experienced, replied that they 
had never seen a case of gall-stones in the black race. The late W. E. B. 
Davis, of Ihrniingham, reported one case in a mulatto. During the ten 
years passed in [Philadelphia I have not encountorerl gall-stones in a negro 
but once in any of the five hospitals with which I am connected, and have 
heard of but a few cases in the practice of colleagues heie and elsewhere. 

The case referred to was in a negro woman about forty in my service 
at the JPhiladelphia Hospital. She hixd previously been operated on at the 
Jewish Hospital for gall-stones. It is one of the few instances of gall- 
stones recurring after operation. There was an interval of four years 
between the two operations. At the last operation a stone blocked the 
cystic duct. 

There have been several cases at the Pennsylvania Hospital, in either 
mulattos or full bloods, and I have also had a few cases reported to me 
l)y southern surgeons. Therefore I am inclined to believe that gall-stone 
disease, wdiile very rare in the negro, does occ*ur now and then, and that 
modern diagnostic methods will bring it to light more often. 

In a series of cases kindly gone over for me by Warfield T. Longcope, of 
the Pennsylvania Hospital, I find that there were thirty-one cases of 
gall-stone disease in 1050 autopsies. Of this numl)er fifteen were males; 
sixteen females. There were: 


tliidcM- thirty years of age 1 case 

From thirty to forty years 5 cases 

“ forty-one to fifty years 14 “ 

fifty-one to sixty year.s 0 “ 

** sixty-one to seventy years 4 “ 

Over seventy years 1 “ 


Sex. — Gall-stones occur far more frequently in women than in men. 
This is readily understood, since a sedentary life and tight lacing are 
recognized as probable etiologic factors. This is also to be explained by 
the fact that women are more pmlisposed to stomach, liver, and bowel 
troubles, especially constipation, and infection of the gall-bladder and 
ducts is, therefore, more likely to occur. 

Age. — The predisposing factors in the etiology of gall-stone disease 
are concomitant with middle and old age. People under thirty rarely 
suffer, yet a reasonable number Ixjtween twenty and thirty and a few 
under twenty have been reported to me by W. J. Mayo and W. H. Wathen. 
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The following table, appropriated from Moynihan's monograph on 
the subject, was compiled by Schroeder, from a series of post-mortem 
examinations: 


Age of Patients. 

Numher ok 
Post-mortems. 

Number of 
Cases with Gall- 
stones. 

Percentage op Cases 
Examined in which 
Gall-stones were 
Present. 

0 t6 20. . . . 

82 


2.4 

21 to 30.... 

188 

6 

3.2 

31 to 40. . . . 

209 

24 

11.5 

41 to 50. . . . 

252 

28 

11.1 

51 to 60.... 

161 

16 

9.9 

60 and over 

2.'>8 

65 

25.2 


In more than 9000 autopsies gall-stones were found by Naunyn in one 
case in every thirty; in persons past sixty, one in every six. However, 
post-mortem statistics are unsatisfactory in settling the question of age as 
a predisposing factor, since it is impossible to tell from such statistics the 
age at which symptoms first manifested themselves. In the experience 
of the Mayos, Moynihan, Mayo Robson, and Murphy, all of whom are 
doing at the pmsent time a large amount of gall-bladder surgery, the average 
age of the patient was approximately forty-five years, and according to 
Moynihan, the average duration of symptoms was five and a half years. 
This coincides with my own experience. Cases of gall-stones in the new- 
born have been reported by Lieutaud, Vallaix, Still, and others. 

Vesical Calculus. — Race. — The negro is less immune to this affec- 
tion than has hitherto been telicved by many surgeons. It occurs 
once in every 11,732 whites and once in every 55,305 blacks. It will be 
seen, theiefoie, that this affection is nearly five times as frequently seen 
in whites as in blacks. However, stone in the bladder occurs everywhere, 
affecting every race, but undoubtedly is found in some countries more 
frequently than in others. In North America it is found most frequently 
in Kentucky, Tennessee, Ohio, Missouri, North and South Carolina, 
Virginia, and Georgia. It would seem that New England is relatively 
exempt, as are also Mississippi, Alabama, Arkansas, Louisiana, and a few 
other Southern States. Stone is common in France, Austria, Hungary, 
and Russia, while it is but seldom seen in Spain and Switzerland. It is 
also frequently seen in England, but less so in Ireland. It is very common 
in India. According to Gudgeon, of Pekin, gravel and calculus are 
among the rarest of affections in China. Stones, however, are common 
enough at Canton, but are of infrequent occurrence at other points. 
This is hard to explain, as Gudgeon states that the drinking-water and 
habits of life are the same here as at other places. It has been suggested 
that opium-eating hiui some influence in lessening the liability of the 
Chinese as a race to stone. Certainly it is not the drinking of limestone 
water, as river-water is universally drunk and very generally boiled be- 
fore drinking. Little cold water is drunk in China. « 

From the statistics furnished me by my surgical friends in the medical 
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corps of the United States army, I judge that vesical calculi are also of 
uncommon occurrence in the North American Indian, and the few cases 
reported may be generally traced to traumatism, a nucleus in the bladder 
inviting the deposition of solid constituents of the urine around it. A 
sufficient number of cases have lieen reported in Mexicans to lead me to 
think that these people are perhaps more frequently affected than other 
dark-skinned races of North America. 

Sex. — In a series of cases collected by (leorge Iten Johnston, of Rich- 
mond, Va., sex was specified in 708 cases, them being 691 in males and 97 
in females, the entire series comprising 1068 cases. Thus it will be seen 
that, judging from this series, vesical calculus is about seven times as 
common in men as in women. 

Age. — Gross analyzed 6042 cases of urinary calculi with reference to 
age and found that: 


2:334 occurred from first to tenth year 


1079 

513 

353 

422 

5:30 

587 

201 

17 


tenth to twentieth year 
twentieth to thirtieth year 
thirtieth to fortieth year 
fortieth to fiftieth year 
fiftieth to sixtieth year 
sixtieth to seventieth year 
seventieth to eightieth year 
eightieth to ninetieth year 


From this table it will be seen that more than one-half of the cases 
occurred within the first two decades of life, and that the first decade 
furnishes more than double as many cases as the second; the latter more 
than double the number of eases of the thiid. This ratio is maintained 
until the sixth decade, when an increase is noted. This increase becomes 
still further altered in the seventh deca<le. When it is considered that 
there are fewer persons living in the seventh decade than in the first 
and second, the ratio for both extremes of life is about the same. 

Stone in the Kidney. — What has been said of vesical calculi 
will prove true of stones in the kidney. These are of more common 
occurrence in the two extremes of life. Males suffer about twice as often 
as females, and some would make the disproportion greater, viz., 3 to 1. 
On the other hand, there are some excellent authorities, such as Duplay 
and Reclus, and others, who consider the two sexes equally liable. 
However, it would seem to me that the disproportion which exists be- 
tween the two sexes in vesical calculi does not obtain in the renal variety 
for obvious anatomic reasons. The short capacaous urethra of the female 
usually allows gravel to pass, while in the male they remain in the bladder 
and act as a nucleus for future stones. 

Varicose Veins. — Age. — Varicose veins of the limbs being de- 
pendent upon poor circulatory support, are rarely seen in persons under 
thirty. 

Race. — Varices are infrequently encountered in negroes, Indians, 
Mexicans, and Chinese. They are frequent in whites. 

Of twenty-three cases of varicose veins of the leg without ulcer there 
was but a single case in the negro. This case was in a male aged forty- 
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four. Of twenty-nine patients with varicose ulcers, there was only one 
negro, a man of fifty-thi*ee. 

Sex. — Varicose veins are naturally more commonly seen in men than 
in women, because of the differences in occupation and the greater lialiil- 
ity of men to such predisposing causes as alcoholism, cirrhosis of the liver, 
and diseases of the circulatory apparatus. In forty-five cases seen by me, 
thirty-two were males and thiiteen females. 

Varicocele. — Race. -I have operated upon one well-marked case 
of varicocele in a negro l)oy since coming to Philadelphia in 180S. 
During my entire ex])erience in Louisville, I never knew it to occur, 
either in my own practice or in that of any other Louisville surgeon. 
The fact that it does occur so very rarely in the negi’o has always been 
interesting to me and has led mo to make a careful investigation into the 
subject. 

I collected 600 cases of varicocele ojierated upon in Louisville and found 
not a single instance in the negro. In leply to a circular letter sent out 
at the same date, the late John P. Bryson, of St. Louis, assured me that 
•he had “no record or memory of such a case occurring in the negro.” 
Others, as the late Hunter McGuire, of Richmond, Va., J. William White, 
of Philadelphia, Tiffany, of ILaltimore, Bull and Coley, of New York, 
expressed themselves similarly. 

The reasons for this apparent immunity to varicocele in the negro 
seem to lie in the following facts: first, that the negro begins sexual life 
at puberty; and, secondly, that his scrotum is close-fitting, thus affonling 
better support to the testes, keeping them higher and consecjuently ])re- 
venting traction upon the veins of the pampiniform plexus, thus rendering 
them less liable to dilatation. 

Various army surgeons have told me that varicocele is very uncommon 
among Indians. I should think that this would follow for the same 
reasons as given for the negro. 

Age. — Varicosity of the pampiniform plexus with its attendant vague 
discomfort belongs essentially to that pericxi of life which follows pul)- 
erty and precedes marriage ; namely, adolescence. It is rarely encountered 
after twenty-five and seems to disappear in those whose sexual life is 
established. Jletween the ages of fifteen and twenty-five, therefore, 
it is exceedingly common. In considerably more than five hundred 
patients upon whom I have operated for this trouble, I have found the 
above statements correct. The oldest patient that I ever had was a 
married man fifty-seven years of age. This was a very well-marked 
case in which the pampiniform plexus was very large and the symptoms 
so troublesome as to incapacitate the patient for work. The pressure 
in the groin was distressing, pain in the back was constant, and the at- 
tendant neurasthenia pronounced. Operation effected prompt relief. 

Enlarged Prostate. — Race. — Simple hypertrophy of the prostate is 
rarely seen in the negro. At the time of my former paper on the subject of 
“Influenceof Age, Sex, and Race in Surgical Affections,” I found that in 
the experience of such men as the late Hunter McGuire, of Richmond, 
John P. Bryson, of St. Louis, and many others, including colleagues with 
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whom I was assocriated in Louisville, as Grant, Roberts, Vance, Cartledge, 
and Samuel, all of whom have had a large practice among the colored race, 
enlarged prostate was infrequently found among the negro population of 
our hospitals. H. H. Mudd, of St. Louis, reported a case of hypertrophy of 
the prostate in a coloied man twenty-seven years of age, which, however, 
later proved to 1)C sarcoma, and, themfore, cannot l)e included under 
this heading. Recent information from Young, Blotxlgoal, J. R. Wathen, 
Atell, and other southern surgeons indicates, however, that in these days 
of frequent prostatectomies the negro is furnishing a very small pro- 
portion of the cases. 

My own experience leads me to l)elieve that hypertrophy of the pros- 
tate is common enough as a senescent change in whites over fifty, ))ut as I 
have ramly seen an instance of the disease in the colore<l race, 1 should, 
think, with those whom 1 have quoted, that the negro enjoys a I'clative 
immunity to this affection. I am unable to say whether enlarged prostate 
is of common occurienoe in such races as the Chinese, Japanese, and other 
dark-skinned races, but believe it to be a raie occurrence in the North 
American Indian. 

Age. — Hypertrophy of the ])rostate is essentially an affection of advanc- 
ing years. It raiely occurs under fifty, l)eing (piito common after that 
until the seventy-fifth year, when it again deemases in frequency. Thomp- 
son states that 34 per cent, of all men lieyond fifty show enlargement of the 
prostate; 16 per cent, of these suffering from mechanical disturbances 
of the urinary function. Such is also the experience of Keyes, White 
and Martin, and others. 

Ovarian Growths. — Ovarian growths occur, as far as T know, at 
all ages and in all races. The moi-e usual variety, of course, is cy.stic 
in character, either simple or dermoid, and both maybe congenital and 
only await the stimulation which puberty brings to awaken them into 
renewed life. 

Race. — As I have said, ovarian growths ai-e exceedingly common 
and occur in all races. Much has been written as to the immunity of 
negroes to this type of tumor. That it is not );)ornc out by operative ex- 
perience and post-mortem statistics, I was able to show in a former paper 
on the subject. 

Authentic records show that approximately them am one-third as 
many deaths from ovarian tumors in the colomd race as in the white. 
This shows a percentage against the negro, since these records were taken 
from a city in which the population was one colomd to four whites. 
Despite these statistics, ovarian growths am unquestionably less common 
in the negro, and the heavier mortality with them is explained by the 
fact that they are iioorer surgical subjects, and, as a rule, have less skilled 
abdominal surgeons to attend them. Ovarian disease of all kinds is 
relatively on the increase at the present time in the colored race. 

Authentic records do not lack for instances of operations done for 
simple and dermoid cysts in children. However, notwithstanding this 
fact, we may say that ovarian growths in both extremes of life are com- 
paratively rare. To quote several instances of extreme ages at which ova- 
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nan cysts have occurred, we may say that d'Arcy Power, of the Victoria 
Hospital, operated upon an infant four months old, removing an ovarian 
cyst containing fifty-nine ounces of fluid. Many others, as Hoffman, 
Bush, de Santa Ana, Schwartz, Barker, Rein, Thornton, Lucas, Hay- 
maker, Cuplees, and Chenowerth have also reported cases under seven 
and one-half years. Sir Spencer Wells, whose operative experience in the 
pioneer days of ovariotomy was extremely large, reports operations in 
children under ten years of age. As has been said, ovarian growths 
also occur in the other extieme of life, cases having been reported at 
the ages of eighty, eighty-one, and eighty-two. No doubt many more 
cases could be found in a mom thorough search of the literatum, but these 
are sufficient to prove the point in question. However, by far the greater 
number of ovarian growths, solid and cystic, occur between the ages of 
twenty and forty. The solid varieties of these tumors have usually proved 
to be either sarcomata or malignant papillomata; the latter may often 
be cystic. 

Ovarian cysts may attain enormous size, the largest one to my knowl- 
edge having been reported by Cartledge, of Louisville; it weighed 245 
pounds. Other enormous cysts have been reported by Keen, of Phila- 
delphia, and others. 

Malignant disease — sarcomata and malignant papillomata — may 
occur in the ovary. Sarcomata are found much more frequently before 
puberty than afterward. Twenty-five per cent, of the patients having 
sarcoma of the ovary die from any surgical inteiference and nearly all 
within a year after the beginning of the disease. Malignant papillomata 
conforming to the epithelial type of tumor occur more fre(iuently in 
advanced life. 

Rectfll Diseases. — Race. — Here again the colored race is more 
fortunate than the white. In a series of cases I found that for one negro 
affected with any disease of the rectum, there were six whites. Hemor- 
rhoids are said to be rare among the North American Indians; VanBuren 
and Winter furnishing authority for this statement. Rectal diseases are 
reported to be common with the Mexicans, supposed to be due to the free 
use of meschal. Jews also are frequently affected by diseases of the 
rectum. Many surgeons connected with hospitals having largely a He- 
brew population write me that rectal affections are exceedingly common 
in this race. Gerster, of New York, for many years surgeon to Mt. Sinai 
Hospital, where the patients are mostly Hebrews, tells me that rectal 
diseases are unusually common in this race. 

There is one exception to be made to the statement that negroes 
suffer less frequently from diseases of the rectum than the whites, namely, 
fistula in ano. It would seem that this occurs about as often in blacks 
as in whites, and most frequently of all in the mulatto. The liability 
of the negro to tuberculosis often finding expression in an ischiorectal 
abscess, explains the more frequent occurrences of fistula than other 
diseases of the rectum in this race. Fistula seems also to be more fatal 
in the colored race, there having been nearly twice as many deaths occur- 
ring in negroes as in whites in a population in which the negro is as 1 to 4. 
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This would indicate fistula in the negro to be about eight times as fatal as 
in the white. 

It should also be remembered that both the full-blood and mulatto 
are more impressionable to pyogenic organisms and sepsis in general 
than the whites. This fact and their well-known indifference to all laws 
of hygiene and cleanliness, together with their greater liability to local 
tuberculosis, fully explains their heavy mortality from fistula. Ischio- 
rectal abscess is probably more frequently than not tuberculous. 

Sex. — ^That sex has an influence is indicated by a large number of 
cases collected by me, in which the ratio was 3 males to 1 female. 

Age. — Although children frequently suffer from prolapsus ani and 
polypi, they rarely suffer from other lectal affections. Klderly persons also 
seem to enjoy a relative immunity, although they suffer more fi*cqucntly 
from rectal carcinoma, which, however, is, comparatively speaking, a 
rare disease. The ordinary affections in this i*egion, such as hemorrhoids, 
ischiorectal abscesses, fistulas, and fissui*es aie most prone to occur during 
middle life. Few people suffer from hemorrhoids under the age of twenty. 
Although fistulas and fissuius may be mom fiuquently seen in young 
adults than hemorrhoids, even they arc more common in middle life. 

Surgical Tuberculosis. — Of all of the diseases to which the negro 
and North American Indian have fallen heir, tuberculosis in all of its 
forms has proved the most fatal. It is morn than twice as frequently 
seen in the negro as in the white, and I may say with safety is still more 
prevalent in the Indian, the latter race suffering directly in proportion 
as they give up their tepee life and live in poorly ventilated huts. This 
is to be expected from a germ disease. Both negroes and Indians are 
notoriously unhygienic, many individuals living in one room, oftentimes 
where the cooking is also done and the floor is freely spat upon. 

This is true not only of pulmonary tuberculosis, but also of surgical 
tuberculosis. I have been informed by reliable observers in the medical 
corps of the Army and Indian Departments that an enormous j)ercentage 
of Indian l)oys and girls develop one or more varieties of surgical tuber- 
culosis as they give up their outdoor life for the school-room. Mexicans 
have also become as susceptible to surgical tul>erculosis as the Indian. 
I believe that surgical tuberculosis occurs in all other races. 

Age. — Surgical tuberculosis is pre-eminently a disease of the very 
young. The first decennium will furnish the majority of cases; the 
second decennium about one-fourth of the total number, and the re- 
mainder will occur after twenty. 

Sex has no influence. 

Neoplasms. — Perhaps the greatest difference to be found between 
the white and black race is in their relative tendency to tumors in general. 
While the difference obtaining so far as special organs are concerned will 
be taken up later on under the proper hea<lings, we may say in general 
that there are certain differences so marked and characteristic as to have 
been noted by medical and lay obseiwers from the beginning of authentic 
history concerning the two races. 

Benign Neoplasms. — Race , — There are many benign tumors to which 
VOL. IV — 73 
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the negro is more prone than the white man. It is a well-known fact 
that fibromata, lipomata, and keloids are much more common in the negro 
and the mulatto than in the Caucasian. Molluscum fibrosum was at 
one time thought to be an affection peculiar to the tropical negro. This 
is far from true, as the affection is occasionally encountered in all paits 
of North America, though it is, perhaps, less common in northern lati- 
tudes and in white races. I have seen many cases in the whites and I am 
certain that it is more common with them than was formerly believed. 
The cases that I have seen in whites have been striking instances of this 
disease, and nearly all were in males past forty. Strangely enough, I will 
say that I have seen this disease more often in the white than in the black. 

The tendency to keloidal formations in the black race has been re- 
marked upon and emphasized by all who have written on the subject. 
In many of them the slightest scratch will be followed by an ugly scar. 
It is a very common thing to find negiesses with tumors on the lobules 
of the ear, occasioned by piercing the ears and wearing ear-rings. In fact, 
the keloidal tendency nearly always begins in a cicatrix following surgical 
operations and at the point of needle punctures. I called attention to 
this fact twenty years ago and advised skin-grafting rather than closing 
the wound hy sutuies in cases manifesting a pronounced tendency to 
keloidal formations. I do not assert that it will prevent, but it certainly 
will lessen, the probability of recurience in case extirpation is decided upon. 
It is questionable, however, if keloids should be operated on in young 
subjects, while in the very old operation is unnecessary, as there is a 
tendency for them to undergo resolution. There is, I believe, no differ- 
ence in the two sexes as respects liability. 

I have also seen in my practice many instances of keloids in the whites 
following minor operations, such as vaccination. 

Sex . — There aie no essential differences between the two sexes so far 
as concerns their liability to most l>enign neoplasms. The most striking 
one obtains in the case of myomata, which are many times more common 
in women on account of the vulnerability of the uterus. 

Of course, it is well understood that we are not including cysts, simple 
or compound, congenital or acquired. It should be remembered, however, 
that dermoids, though of congenital origin, are stimulated by puberty, 
and may entirely escape notice up to that period, and, therefore, be con- 
sidered of recent formation. 

Age. — Age is a more important predisposing factor in the etiology of 
benign neoplasms than is sex. The young, especially in the first decen- 
nium, rarely suffer from benign tumors, except those of congenital origin, 
as lymphangiomata, meningocele, and other rare kinds of tumors origi- 
nating from congenital anlage. Fibromata, osteomata, and chrondromata 
are rarely seen under twenty, and all, with the possible exception of 
chondromata, increase with each decade. 

Malignant Neoplasms. — From all early records it would appear 
that both carcinoma and sarcoma occurred but rarely in the negro. 
Furthermore, this is equally true of the North American Indian. Recent 
statistics, however, have clearly shown that while the negro at the present 
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time is not as susceptible to malignant disease in general, some of his organs 
are as vulnerable, others moi-e so, than is the case with the white race. 

During my residence in Kentucky I saw at the Louisville City Hospital 
a large number of cases of malignant disease in whites and blacks of both 
sexes. 1 think it is safe to say that the negro is relatively somewhat 
more prone to sarcoma than to cancer. As a race they ai*e particularly 
liable, however, to carcinoma of the uterus, and from my experience 
and the statistics furnished me by various Southern surgeons I think that 
they suffer relatively as often from carcinoma of the breast as the white 
race. 

According to the United States Census, malignant disease occurs in 
every 100,000 living inhabitants: 


Whites 53.93 

Negroes 30.65 

North American Indians 5.31 


Chinese a little less liable than Indians. 

To every 1000 deaths from known causes in the United States in 
persons over forty-five yeai-s of age, them were due to cancer and tumor: 


Whites 62.80 

Negroes 29.81 

North American Indians 1 1.49 

("hincse 12.99 


Without a doubt cancer in all races and both sexes is decidedly on the 
increase. It has been stated that cancer is relatively less frequent in 
Hebmws, but 1 l)clieve this statement to be erroneous. It is (*ertainly 
not borne out by clinical experience in the United States. Out of 210 
cases of cancer treated in the Jewish Hospital, Phihulelphia, 100 were 
in Jews. In this hospital Jews constitute less than one-half the entire 
number of patients. 

Cancer is ram in all savage races and is pre-eminently an affection 
which incmases in frequency as they advance in civilization. Dark- 
skinned races apparently suffer less than the fair. 

Cancer is rare in the Indian, and when it does occur, it usually attacks 
the breast and uterus. Liable as the negro is to carcinoma of the mam- 
mary gland and uterus, other organs which one would exi)e(‘t to be most 
obnoxious suffer infrequently. I might add that carcinomata of the 
external genitalia, larynx, and tongue are rare in the negro, while rectal 
cancers are common. 

Malignant disease attacks women with greater frequency than 
men, because of their proneness to disease of the uterus and mammary 
gland, which embrace one-half of the cases in this sex. That females 
suffer more frequently from cancer has l^en shown by W. Roger Williams 
and Snow’s statistics gathered from the Cancer Hospital in London. 

Age , — Carcinoma is a disease of late life, as a rule. Up to the twenty- 
fifth year, both sexes suffer with equal frequency from carcinoma in 
general. However, from the twenty-fifth to the fifty-fifth year, 
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woman is nearly three times as liable to malignant disease, and from 
fifty-five to ninety is about twice as obnoxious to it as man. 

Gusserow, who analyzed 3385 cases of uterine cancer, found only two 
to have occurred before the twentieth year, while in Gross's series of 
1622 mammary cancers, the youngest patient was twenty-one. These 
cases illustrate the heavy tribute woman pays to malignant disease during 
the activity and evolution of the sexual organs. 

Infancy and childhood being practically exempt from all epithelial 
tumors, rarely suffer from cancer, the youngest case on record to my knowl- 
edge being one of cylindroma of the rectum in a child aged eleven. 

Of 1620 deaths from malignant disease reported by the Louisville 
Boani of Health, 1413 wem in whites and 207 in colored. The normal 
proportion of colored population to white in Louisville at the time that 
these statistics w'ei*e compiled was 1 to 4, so it may be shown that the 
mortality from cancer in general in the colored population is about 50 
per cent, of what it is in the white. These statistics, though compiled ten 
years ago, I believe to be accurate today; irioi’eover, they agree fully 
with the statistics furnished by the Charity Hospital in New Orleans, 
where a large amount of operating is done for malignant disease in the 
whites and negroes of both sexes. These statistics coincide with Billings' 
census report; the death-rate being 53.93 to every 100,000 living white 
inhalntants and 36.65 colored. All of the above statistics quoted repre- 
sent post-mortem observations, and am, therefore, more accurate than 
data based upon clinical observations. 

Special Forms of Carcinoma. — Mammary Oland , — Though com- 
monly thought to be rare in the negro during the earlier periods of surgical 
history in the United States, mammary carcinoma is relatively as common 
in the Idack as in the white race. In a rather large operative experience 
for malignant disease of the mammary gland, I have found relatively 
ho discrepancy between the races. In fact, the first case of cancer of the 
breast I ever saw was in a negress about forty years of age. She died 
from recurrence after operation, which, of course, confirmed the clinical 
diagnosis. I have since seen many cases of carcinoma of the breast in the 
negre. 

There were 839 cases of cancer of the breast reported in the eleventh 
census — 811 females, 28 males. One occurred under fifteen years of age; 
163 between fifteen and forty-five; and 670 at and over forty-five. 
Rate of death to 100,000 inhal)itants: females, 823; males, 0.29. Age 
forty-five to sixty-five, 30.08; sixty-five and over, 50. Death-rate practi- 
cally the same in white and colored, being 4.27 in the former and 4.19 in 
the latter. 

The early writings on the subject of mammary carcinoma prove that 
it was a very rare occurrence in the Indian. It occurs, according to 
W. Roger Williams, quite often in Chinese. He quotes Cantlie, and states 
that of one hundred and fourteen cases of carcinoma affecting Chinese, 
thirty-eight were mammary; and also that eleven out of thirty operations 
for malignant disease performed in one year at Kerr's hospital in Canton 
were for neoplasms of the breast. 
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Age. — Carcinoma of the breast occurs more frequently under thirty 
years of age than has been believed. In my recent work on the subject 
I have stated that 11 per cent, of all cases occur between twenty and 
thirty years of age; between the ages of thirty and forty, 12.5 per cent.; 
between the ages of forty and fifty, 27 per cent.; between the ages of 
fifty and sixty, 28 per cent., and 21.5 per cent, occur after sixty. So it 
would be safe to say that carcinoma of the breast is a disease affecting 
people that have, as a rule, passed middle life. 

Sex. — Not more than 1 per cent, of all cases of carcinoma in this 
location occurs in men. Out of 1460 cases of mammary carcinoma 
studied by Keyser, only ten affected the male breast. Of three hundred 
and seven cases treated at the Johns Hopkins Hospital, Warfield states 
that only three were in men. 

Farantino found only one case in 228 and Sick found only two in 616. 
These figures do not show such a high percentage among men as those 
of some other authors; for instance, Billroth stated the percentage to be 
2.82. 

Carcinoma of the Uterus. — Carcinoma in this location is undoubtedly 
more common in the coloixxl race. According to the eleventh census, 
there were 1472 cases reported. The death-rate was 24.94 per cent, in the 
negro and 14.41 per cent, in the white race. 

The following table shows the death-rate of 100,000 during the census 
period at all ages: 



LL An£8. 

15 TO 45 

45 TO 66 

1 65 Y KARR 


Yisarh. 

Ykarh. 

ANi> Over. 

Total 

14.93 

1 9.32 

54.01 

45.91 

White 

14.41 

8.79 

52.29 

44.36 

Native-born . 

10.98 

7.51 

51.71 

43.71 

Foreign-born 

22.92 

11.98 

50.79 

41.77 

Colored 

24.94 i 

18.82 

94.59 

88.36 


Other authentic records show cancer of the uterus to be more common 
in the black race. Further statistics compiled by me when living in 
Louisville show that during a period of twenty years there were two hun- 
dred and seventy-two deaths from cancer of the uterus reported to the 
Board of Health. Of this number, two hundred and sixteen were white 
and fifty-six colored, and as at that time the normal population was in the 
ratio of 1 black to 4 whites, this shows a percentage against the negro. 

Cancer of the Penis. — I have never seen cancer of the penis in the black 
race, but know of an undoubted case operated on in this city. This 
patient, an elderly subject, was operated on last year at the Pennsylvania 
Hospital. Bloodgood states that he has seen two cases. Payne and 
J. R. Wathen have also each had one case, the latter having sent me the 
removed specimen. It cannot be questioned. I know of several cases 
which were diagnosticated as cancer, and one of them even depicted as 
such in text-books, which were subsequently shown to be either syphilis 
or tuberculosis. 
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Cancer of the Stomach . — Gastric carcinoma is rarer in negroes than in 
whites. Osier, who has studied the subject carefully, gives its incidence 
as 6 whites to 1 negro. 

Sex . — Men am mom commonly affected than women. Of 1500 cases 
collected from various sources, 986 wem in males and 514 in females. 
Post-mortem statistics from Kiel showed mom than three-fourths of all 
cases to have been in the male sex. 

Age . — Cancer of the stomach is most common between the ages of 
forty and sixty. Of 1600 cases which I mccntly had collected from various 
sources, 35 per cent, occurred betiveen the ages of forty and fifty and 33 
per cent, between the ages of fifty and sixty. Young persons, however, 
are not immune. I)e la Camp has reported three cases in patients aged 
fourteen, sixteen, and eighteen years respectively. In an analysis of 
9906 cases he found that nineteen patients under nineteen years of age 
were affected. 

Sarcoma. — I have been unable to find statistics bearing upon the 
frequency of sarcoma in any particular race. I believe, however, 
from my own clinical experience, that this form of malignant disease 
occurs relatively more frequently in the colored race than in the white; 
probably because as a class they are laboring people and more liable to 
injury. Coley, whose experience with sarcomata has been very large, 
dilates upon and emphasizes the fact that this class of tumors is apt to 
follow an injury. He believes that the micro-parasitic theory bears more 
weight than any of the many others advanced to explain the origin of 
sarcomata. Especially is an injury to any of the long bones apt to be 
followed by sarcoma, as shown by his statistics. Of a series of 630 cases 
observed by Coley from 1890 to date, 234 cases, or a percentage of 37, 
originated in bones. Of the long bones, the femur and tibia are most 
frequently affected. 

• Age . — Sarcoma affects by preference the two extremes of life, though 
it may occur at any age. The majority of tumors seen in childhood — 
during the first decennium of life — are sarcomata, since at this time 
benign neoplasms, as well as carcinomata, rarely occur. In fact, sarco- 
mata are often congenital, and such instances in whi(?h the eye, kidney, 
testis, and prostate were thus affected have been frequently met with. 
Duzan analyzed one hundred and eighty-two cases of sarcoma in infancy, 
and found seventy of the eye, forty-five of the kidney, eleven of the testi- 
cle, eight of the prostate, while the bones, tongue, abdomen, and brain 
were affected five times each; the lung and dura mater, four times; 
pancreas, three; liver, tonsil, rectum, two each; stomach, one. 

After the tenth year, sanioma of the long bones becomes more fre- 
quent, and between the thirtieth and fortieth years some of them, such 
as the femur, tibia, and humerus, exhibit their greatest liability to sarco- 
matous change. Coley, in his latest paper on sarcoma of bones, quoted 
before, states that thirty-nine out of seventy-two cases of sarcoma of 
long bones occurred in the femur, that the ages ranged from one and one- 
half to fifty-eight years, that eighteen of the patients were females. 
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Sarcoma is rather uncommon after forty and remains so until sixty, 
when it again is seen to increase in frequency as a senescent change. 

The following tables were compiled by W. Roger Williams and were 
taken from his work on “Malignant Tumors in Infancy, Childhocxl, and 
Youth’^: 


Table 1. — Showing the Deaths due to Malignant Diseases at Dipfekent 

Age Pekiods: 


Ar.E 

Under one year 

One to two years 

Two to three years 

Three to four years 

Pour to five years 

Five to ten years 

Ten to fifteen years 

Fifteen to t wenty years 

Twenty to twenty-five years 

Twenty-five to thirty-five years 

Thirty-five to forty-five years 

Forty-five to fifty-five years 

Fifty-five to sixty-five years 

Sixty-five to seventy-five years 

Seventy-five to ei^jhty-five years 

Over eiffhly-five years 

All ages 

Total under five years: Males, Jfl ; females, 81. 

Total both sexes, l(),243. 


Mai.uh 

Fkmal 

8 

7 

1) 

6 

(i 

6 

r> 

6 

r> 

0 

18 

15 

IS 

18 

88 

25 

rx) 

41 

I4r> 

821 

42() 

1,813 

1 .()9r> 

2,464 

1,727 

2,922 

i,r>r).5 

2,880 

7)91 

910 

(>.5 

101 

5,77)4 

10,491 


Table 2. — Showing the Number op Deaths from Malignant Disease in Early 
Life per Million at Eac^jh Age Period: 


Under five years 

\m\ 70 

18 

1871 80 

12 

1881 00 
20 

Five to ten yc»ar.s 

7 

7 

10 

Ten to fifteen years 

7 

7 

11 

Fifteen to tweiity-y(»ar.s 

7 

15 

20 

Twenty to twenty-five years 

17 

27 

35 

All ages 

384 

464 

539 


Sc.r . — During early life, sarcomata am seen with equal fmquency in 
l)Oth sexes. After the tenth year them is a slight prefionderarice against 
the male sex, probably due to their gmater lial)ility to injury. 

Tetanus. — Race. — 1 saw many cases of tetanus in the newborn 
wdiile practising in the south, since it is often met with in the negroes 
them. The disease is more common among the dark-skinnet] races the 
world over, as the military mcordsof Spain, France, Italy, and Japan 
bear witness. The neamr the tropics, the greater its frequency. The 
explanation probably lies in the fact that while the bacillus of Nicolaer 
will live in temperate and even cold climates, it flourishes the better as 
the tropics am reached. The Jews, both hem and in Russia, am said 
to frequently contract tetanus. It would seem that a mmly explanation 
lies in the fact that circumcision is universally practised as a mligious 
rite by the Jewish priests or mohcls who know nothing of asepsis. 

Sex. — Tetanus is more frequently seen in males than in females, 
not because of any predisposition thereto, but simply for the reason that 
they are more expos^ to injury. For instance, it is well known that boys 
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fi’cquently suffer from tetanus caused by toy pistols and other firearms. 
They arc more frequently the victims of all kinds of accidents than girls. 

Age. — This disease may occur at any age, requiring only the presence 
of the bacillus of Nicolaer and a wound for its development. The major- 
ity of cases are met with in children, ranging in age from the newborn to 
young adult life. Trismus neonatorum, perhaps, is the most common 
manifestation of this disease encountered, and in tropical climates, where 
uncleanliness is the rule in dealing with the stump of the umbilical cord, 
the infant mortality is frightful. Such, for exani])le, is the case among 
the Sandwich islanders. It is also quite frequent in Jamai(*a. Author- 
ities have stated that the infant mortality with these people is at times 
as high as 50 per cent., the result of trismus neonatorum alone. 
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hepatic, complicating appendicitis, 748 
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prognosis, 1115 
symptoms, 1111 
treatment, 1115 
of orbit, 905 
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911 
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stations during battle, 903 
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Amputation of penis, 490 
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1080 
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Anesthesia in cystoscopy, 286 

in operations in naval surgciy, 1024 
in treatment of organic stricture of 
urethra, 551 

local, in hernia operations, 36 
spinal, in operations in naval surgery, 
1024 

Anesthetic leprosy, 1091 
Anesthetics in tropical surgery, 1084 
Aneurism from gunshot wounds, 980 
influence of race, sex, and age in, 1140 
of cavernous bodies or dorsal artery 
of penis, 479 
of renal artery, 247 
varicose, from gunshot wounds, 980 
Aneurismal varix from gunsliot wounds, 
980 

Angioma of rectum and anus, 154 
Angioneurosis of kidney, 239 
Ankle-joint, gunshot wounds, 1016 
Anorchism, 598 
Antrum, mastoid, 799 
Anuria, calculous, 238 

in surgical tiiseases of kidney, 190 
Anus, absence. 119 
adenoma, 153 
anatomy, 1 10 
angioma, 154 
artificial, 120 

formation of, in gangrenous strangu- 
lated hernia, 51 
in cancer of rectum, 159 
closure, 118 
condyloma, 153 
fibroma, 152 
fibromyoina, 154 
fissure, 128 
treatment, 129 

fistula, 125. Sec also Fistula in ano. 
imperforate, 1 18 
• treatment, 120 
with focal fistulas, 119 
lipoma, 154 
malformations, 117 
prognosis, 120 
treatment, 120 
myoma, 154 

narrowing, congenital, 118 
papilloma, 15^1 
prolapse, 134 
treatment, 136 
surgery, 110 
tumors, 150 
benign, 152 
connective tissue, 157 
epithelial group, 154 
malignant, 154 
treatment, 158 

ulcers, 129. See also Ulcers of anus. 
wounds, 122 

Aponeurosis of Denonvilliers, 375 
Apparatus major, 365 
minor, 364 
Appendicitis, 727 

and appendicular colic, differentiation, 
769 


Appendicitis and calculus in ureter, dif- 
erentiation, 768 

and cystic dilation of renal pelvis, 
differentiation, 770 

and DietPs crisis, differentiation, 770 
and diseases in right lo\ver quadrant, 
of abdomen, differentiation, 771 
upper c]uadrant of abdomen, dif- 
ferentiation, 769 

and ectopic pregnancy, differentia- 
tion, 772 

and enteritis, differentiation, 772 
and inflammation of Meekers diver- 
ticulum, differentiation, 769 
and intestinal lithiasis, differentiation, 

769 

and malignant disease of cecum, dif- 
ferentiation, 767 

and movable kidney, differentiation, 

770 

and pancreatitis, differentiation, 772 
and pcrinepliritic abscess, differen- 
tiation, 770 

and pneumonia, differentiation, 772 
‘ psoas abscess, differentiation, 768 
am pyelitis, differentiation, 770 
am jyloric ulcer, differentiation, 771 
aiu renal (ialculiis, differentiation, 770 
an( rheumatoid arthritis, differentia- 
tion, 768 

ami tabes dorsalis, differentiation, 768 
and thrombosis of mesenteric vessels, 
differentiation, 769 

an<l tuberculosis of cecum, differen- 
tiation, 767 

and ureteritis, differentiation, 768 

bacteriology, 738 

calculus in appendix as cause, 742 

chronic, 773 

classification, 750 

clinical course, 756 

complicated with inguinal hernia, To- 
rek^s op(*ration, 80 

complications, post-o|Xjrative, 780, 790 
pre-operative, 746 
diagnosis, 766 
differential, 767 
etiology, 735 
age, 736 
<liet, 737 

intestinal parasites, 737 
sex, 735 
trauma, 736 
family, 736 

fistula after operation for, 795 
foreign bodies in appendix as cause, 
742 

hepatic abscess complicating, 748 
hernia after operation for, 793 
methods of repair, 794 
history, 727 

ileus after operation for, 790 
in children, 763 
in female, 764 
in pregnancy, 765 

influence of race, sex, and age in, 1142 
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Appendicitis, intestinal obstniction after 
operation fo% 790 
McBumey^s point, 733 
Munro’s point, 733 
pathology, 739 
peritonitis complicating, 746 
phlebitis after operation for, 792 
plcuritis complicating, 749 
pylephlebitis after operation for, 792 
complicating, 749 

retroperitoneal infections from, 749 
siibplirenic abscess complicating, 748 
symptoms, 750 

abdominal sensitiveness, 752 
facies abdominalis, 755 
leukocytosis, 753 
nausea and vomiting, 751 
pain, 750 
pulse, 753 
temperature, 752 
tumor, 753 

treatment, intermediate operation, 790 
non-operative, 7S1 
Ochsner’s method, 781 
of adliesions, 790 
operative, final results, 778 
immediate results, 777 
technic, 782 

during first forty-eight hours, 
783 

in general suppurative peri- 
tonitis, 787 
of proctoclysis, 788 
with abscess, 786 
time for, 781 

post -operative, general, 789 
tuberculous, 761. See also Tubercu- 
hiftis of vermiform appendix, 
typhoid, 760 
diagnosis, 769 
treatineiit , 760 
vascular complicat ions, 749 
volvulus after operation for, 790 
Appcndicostomy, 700, 720 
in tropical dysentery, 1107 
Appi^ndicular artery, 731 

colic and appendicitis, dilTercntiation, 
769 

Appendix, vermiform, surgery, 727. Sec 
also Vermiform appendix. 

Apron stretcher, 1064 
Aqueductus Fallopii, 801 
Aqueous chamber, 855 
Arteries, hemorrhoidal, inferior, 111 
middle. 111 
superior, 111 
of prostate, 376 
of rectum. 111 

Artery, dorsal, of penis, aneurism, 479 
ligation, 490' 
renal, aneurism, 247 

Arthritis, rheumatoid, and appendicitis, 
differentiation, 768 
Artificial anus, 120 

formation, in gangrenous strangu- 
lated hernia, 51 


Artificial anus in carcinoma of rectum, 
159 

eye, insertion, after enucleation, 904 
reformed, 904 

Artillery projectiles, wounds by, 970 
Asphyxia from powder gases in naval 
warfare, 1057 
Atony of bladder, 299 

and paralysis of bladder, differentia^ 
tion, 302 
causes, 300 
symptoms, 302 
treatment, 302 

Atresia of external auditory meatus, 810 
At rophy of bladder, 297 
of kidney, 200 

optic nerve, as symptom of brain 
tumor, 940 

Auditory meatus, external, atresia, 810 
tfeformit ies, 809 
foreign bodies, 811 
furuncle, 810 
diseases, 809 
exostoses, 807 
treatment, 808 
injuries, 810 
malignant tumors, 809 
Auricle, blood tumor, 807 
diseases, 806 
injuries, 806 
malignant tumors, 809 
perichondritis, 806 
treatment, 807 
tumors, benign, 807 

Axenfeld’s method of extirpation of 
lachrymal sac, 923 


Bacillahy dysentery, 1101 
Bacteria producing infection in gunshot 
wounds, 992 
Bacteriuria, 310 

Ballance’s instruments for skin grafting, 
839 

method of making flap in mastoid 
operation, Dench's niodihcation, 837 
Bartholinitis, gonorrheal, 533 
treatment, 535 

Bassini's operation for femoral hernia, 73 
for raclical cure of hernia, 34 
of inguinal hernia, 66 
modified, 70 

omitting transplantation of 
cord, 70 

Beck's operation for hypospadias, 498 
Berger's operation for femoral hernia, 76 
Beri-beri complicating tropical surgery, 
1083 

Bettman's method of ripening cataract, 
8/3 

Bevan's operation for undescended tes- 
ticle, 594 

for varicocele, 613 
Bigelow's evacuator, 355 
lithotritc, 353, 354 
Bierhoff's cystoscope, 283 
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Bladder, absence, 293 
atony, 299 

and paralysis of bladder, differen- 
tiation, 302 
causes, 300 
symptoms, 302 
treatment, 302 
atrophy, 297 

conij)ensating hypertrophy, 543 
contusion, 327 
diseases, diagnosis, 278 
diverticulum, 293 
treatment, 295 
exstropliy, 298 
extirpation, in tumors, 324 
fistula, 331 

treatment, 332 
foreign bodies in, 326 
treatment, 327 
gunshot wounds, 1012 
lieniaturia, 320. Sec also Hematuria, 
vesical, 

hernia, 80, 325 
diagnosis, 326 
treatment, 326 
hypertrophy, 296 
concentric, 296 
eccentric, 296 
imitation, 292 

implantation of ureter into, 265 
inflammation, 307. See also Cystitis, 
injuries, 327 
malformations, 293 
multiple, 293 

paralysis, and atony of bladder, dif- 
ferentiation, 302 
phantom, 292 
precipitate, 293 

nipture, 328. See also Rupture of 

oloflder. 

sacculated, 293 
treatment, 295 
stammering, 301 

stone in, 335. See also Calculus, 
vesical, 

supernumerary, 293 
surgery, 272 

tuberculosis, 316. See also Tuber- 

culosis of hloilder, 

tumors, 321. See also Tumors of 

bladder, 

ulcer, simple, 310 

wound, 328. See also Rupture of 

bladder, 

Blake’s operation for umbilical hernia, 
90 

Blast concussion in naval warfare, 1057 

Blepharoplasty, 920 
Burow’s method, 920 
Dieffenbach’s method, 919 
Fricke’s method, 920 
Hasner d’Artha’s method, 921 
transplantation of skin without pedicle 
in, 921 

Blood, cryoscopy, 173 

in surgical diseases of kidney, 194 


Blood in urine, 178 

in surgical diseases of kidney, 191 
tumor of auricle, 807 
Boba, 1134 
Boil, Delhi, 1130 
treatment, 1131 

Bonet’s method of enucleation of eye- 
ball, 901 

Bottini’s operat ion for cancer of prostate, 
462 

for f)rostatic hypertrophy, 430 
Bottle operal ion for hydrocele, 607 
Bougie, filiform, in continuous dilatation 
of stricture of urethra, 556 
in gradual dilatation of stricture of 
urethra, 553 
Boutonniere, 365 
^-oxybutyric acid in urine, 180 
Brain, abscess, complicating otitis media, 
814 

treatment , 817 

tumors, choked disc as symptom, 937 
eye-ground as means of diagnosis, 
937 

optic nerve atrophy as symptom, 
940 

neuritis as symptom, 937 
papillitis as symptom, 937 
retinal changes as symptom, 940 
temporary amaurosis in, 941 
visual acuteness as symptom, 941 
Breast, carcinoma, influence of race, sex, 
and age in, 1156 
Brenner’s cystoscope, 283 
Bridle stricture of urethra, 540 
Brigade, medical personnel and equip- 
ment, 951 

Bright’s disease, surgical treatment, 240 
Brown’s cystoscope, 284 
Bruit de juaiilement, 929 
Bruns’ method of advancement of rectus 
tendon in strabismus, 899 
Bubonocele, 54 
Burns in naval warfare, 1053 
treatment, 1056 
of conjunctiva, treatment, 887 
of cornea, treatment, 887 
Burow’s method of blepharoplasty, 920 
Busch’s theory of mechanism of strangu- 
lated hernia, 42 

Buttonhole operation for stricture of 
urethra, 570 


Cabot’s steel searcher, 342 
Calculous anuria, 238 
Calculus in ureter, 233, 250 

and appendicitis, differentiation, 
768 

treatment, 252 

in vermiform appendix as cause of 
appendicitis, 742 
of seminal vesicles, 627 
prostatic, 384 
diagnosis, 386 
symptoms, 386 
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Calculus, prostatic, treatment, 387 
renal, 233 

and appendicitis, differentiation, 
770 

influence of race, sex, and age in, 
1149 

patholo^, 234 
prognosis, 236 
symptoms, 235 
treatment, 23(i 
urethral, 509 
vesical, 335 
color, 336 
consistence, 336 
diagnosis, 341 

digital exploration of bladder, 344 
examination with cystoseope, 344 
exploration with litholapaxy 
pump, 344 
sounding, 342 

sources of error, 343 
x-ray examination, 344 
etiology, 338 

alkaline fermentation, 339 
diathesis, 339 
diet and habit, 339 
liercdity, 338 
locality, 338 
in female, 370 
operative treatment, 370 
symptoms, 370 

influence of race, sox, and age in, 
1 148 

litholapaxy in, 353. See also lAlhol^ 
apaxy. 

lithotomy in, 364. Sec also Lithot’- 
omy. 

lithotrity in, 351. See also IAik(>- 
trity. 

multiple, 337 

physical and chemical characteris- 
tics, 335 
shape, 337 

spontaneous fracture, 337 
symptoms, 339 

condition of urine, 341 
hematuria, 34 1 

increased frequency of urination, 
340 

pain, 340 
reflex pains, 340 
sudden stoppage of urine, 340 
treatment, 345 

local, directed to prevention of 
stone, 346 
operative, 346 

comparative danger, 347 
completeness of cure after, 349 
complicating diseases modify- 
ing choice, 3r)0 

considerations affecting choice 
of operation, 347 
in connection with perineal pros- 
tatectomy, 366 

interference with functions of 
parts, 348 


Calculus, vesical, treatment, operative, 
preparation for, 351 
recurrence after, 348 
preventive, 345 
Camtnidge^s test, 181 
Camp, medical service in, 957 
Canaliculus, dilatation, 922 
slitting, 922 
Canister-wounds, 973 
Canthoplasty, 917 
Canthotomy, 918 
Cap rectale, 377 
Capillary lumiorrhoid, 143 
Capitonnage in hydronephrosis, 244 
Capsule of kidney, splitting, 257 
of prostate, anatomy, 373 
Tenon’s, 851 

Carbolic acid, injection, in hemorrhoids, 
150 

in hydrocele. 605 

Carcinoma, influence of race, sex, and 
age in, 1155 

of lireast, influence of race, age and 
sexin, 115() 
of colon, 696 
treatment , 697 
of kidney, 244 
of penis, 486 

influence of race, sex, and age in, 
1157 

papillomatous, 485 
treatment, 487 
of prostate, 453 

and prostatic hypertrophy, dif- 
ferentiation, 426 
Bottini’s operation, 462 
clinical findings, 460 
by cystoscopy, 460 
in prostate, 460 
in seminal vesicles, 460 
diagnosis, 461 
etiology, 454 
examination, 459 
frequency, 454 
patliology, 454 
perineal prostatectomy, 463 
suprapubic prostatectomy, 463 
symptoms, 45() 
course, 457 
duration, 457 
treatment, 461 

palliative procedures, 461 
radical operations, 464 
Young’s operation, 465 
results, 468 
of rectum, 154 

abdominal operation, 165 
amputation of rectum, 160 
artificial anus in, 159 
coccygeal operation, 163 
examination of inguinal glands, 112 
Kraske’s combined operation, 165 
sacral operation, 163 
perineal operation, 162 
sacral operation, 163 
treatment, 158 



1166 


INDEX. 


Carcinoma of rectum, treatment, f)allia- 
tive, 158 

vaginal operation, 161 
of scrotum, 600 
of splenic flexure, 698 
treatment, 699 

of stomach, influence of race, sex, and 
age in, 1158 

of suprarenal glands, 270 
of testis, 624 
of urethra, 521 

of uterus, influence of race, sex, and 
age in, 1157 
Cartilages, tarsal, 858 
Caruncle, lachrymal, 860 
Castration, 624 

Cataract, after-, operation for, by dis- 
cission, 878 

congenital, operations on, 875 
by discission, 875 
by linear extraction, 875 
suction method, 876 
optical iridectomy for, 876 
cortical, 865 
lamellar, 875 
membranous, 874 
nuclear, 865 

secondary, operation for, by discis- 
sion, 878 

senile, extraction, accidents during 
operation, 870 

anomalies in healing process, 870 
before ripe, 878 
combined, 868 
dressing after, 868 
operations for, 865 
simple, 866 
with iridectomy, 868 
without capiilotoniy, 872 
witlioiit iridectomy, 866 
ripening operation, 878 
soft, operations on, 875 

by linear extraction, 875 
suction method, 876 
traumatic, operations and treatment, 
876 

zonular, 875 
Catarrhal colitis, 1101 
cystitis, 810 

Catnelin’s segregator, 281, 282 
Catheter, coud6, 429 
examination in hypertrophy of pros- 
tate, 420 
fever, 805 
treatment, 806 
gum prostatic, 429 
introduction, 275 
lubrication, 274 

retention, in organic stricture of ure- 
thni, 551 
shock, 805 
treatment, 806 
sterilization, 274 

Catheterism, urethral retrograde, 576 
Catheterization, 275 
of ureters, 288 


Catheterization of ureters, difficulties and 
impediments, 292 
in female, 290 

in surgical diseases of kidney, 198 
Cautery, Paquelin, in prolapse of rectum, 
187 

Cavernous bodies of penis, aneurism, 479 
fibrous sclerosis, 482 
Cecostomy, valvular, in tropical dysen- 
tery, 1107 

Cecum, actinomycosis, 702 
diseases, 702 
hernia, 78 
etiology, 79 
treatment, 79 

malignant disease, and appendicitis, 
dilTcrentiat ion , 767 
sliding hernia, 20, 28 
tuberculosis, 702. Sec also Tubercu- 
losis of cecum. 

(Mis, mastoid, 799 
Cellulitis of orbit, 905 
treatment, 905 
Chalazion, removal, 911 
Championniere’s method of radical cure 
of inguinal hernia, 66 
Chancroid in tropics, 1088 
Charles’ operation for elephantiasis of 
scrotum, 1120 
Check ligaments, 851 
Chemosis in gonorrheal ophthalmia, 586 
treatment, 587 
Chest, gunsliot wounds, 1007 
mortality, 1008 
treatment, 1009 

wounds, by hand weapons, in war, 969 
Chetwood’s galvanocautcry prostatic 
incisor, 481 

Chismore’s lithotrite, 362 
Chlorids in urine, estimation, 172 
Choked disc as symptom of tumor of 
brain, 987 

effect of operation on, 941 
significance, 948 
Choroid, 857 

Cicatricial orbit, operations for prosthesis 
in, 910 

stricture of urethra, 54 1 
Ciliary body, 857 
muscle, 857 
process, 857 

Circulation, disorders of, in mesenteric 
vessels, 685 
Circumcision, 487 

Clamp and cautery operation for hemor- 
rhoids, 147, 148 
Closure of anus, 118 
Clothing in naval surgerjr, 1084 
Cock’s operation for stricture of urethra, 
576 

Coko, 1184 

Cold abscess and hernia, differentiation, 
80 

Colic, appendicular, and appendicitis, 
differentiation, 769 
Colitis, catarrlial, 1101 
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Colon, carcinoma, 696 
treatment, 697 
dilatation, 695 
treatment, 696 
diseases, 695 

Colopexy in prolapse of rectum, 141 
Colostomy, 721 
Columns of Morgagni, 113 
Compensating hypertrophy of bladder, 
543 

Concentric hypertrophy of bladder, 296 
Concomitant urethritis, 521 
Concussion, blast, in naval warfare, 1057 
Condyloma of rectum and anus, 153 
Conical cornea, operations for, 891 
Conjunctiva, anatomy, 858 
blood-vessel supply, 860 
burns, treatment, 887 
fornix, 859 
ocular, 859 
operations on, 881 
palpebral, 859 
wounds, treatment, 885 
Conjunctivitis, lachrymal, 923 
Connoirs suture of intestine, 715 
Constipation, elironic, classification, 653 
Contraction of mesentery, 637 
Contusion of bladder, 327 
of intestines, 679 
of penis, 476 
of scrotum, 598 
of uretlira, 504 
treatment, 505 
Cornea, anatomy, 854 
burns, treatment., 887 
conical, operations for, 891 
foreign bodies in, removal, 883 
operations on, 881 
tattooing, 892 
tumors, treatment, 892 
ulcers, operative treatment, 884 
wounds, treatment, 885 
Corneal canals, 855 
corpuscles, 855 
spaces, 855 

Corneoscleral junction, anatomy, 854, 
856 

wounds, treatment, 885 
Corona glandis, 473 
(Corpora amylacea in prostate, 384 
ainyloidca in prostate, 384 
cavernosa, 473 
laceration of sheath, 478 
colloidca in prostate, 384 
Corpus spongiosum, 473 
fibrous sclerosis, 482 
Corpuscles, corneal, 855 
sclerotic, 854 
Cortical cataract, 865 
Coud5 catheter, 429 
Cowperitis, 538 
treatment, 539 

Cowper's glands, diseases, 538 
tuberculosis, 539 
tumors, 539 

Cranial region, wounds, in war, 1000 


Cranium, fractures, by hand weapons, in 
war, 968 
in war, 1000 
treatment, 1002 

gunshot fractures, 1000. See also 
Gunshot fractures of cranium, 
wounds, in naval warfare, 1050 
Cremasteric fascia, 589 
Crisis, DietFs, and appendicitis, dif- 
ferentiation, 770 

Critchett's method of tenotomy in stra- 
bismus, 897 

Crural hernia ,81. See also Femoral hernia. 
Cryoscopy of blood, 173 

in surgical diseases of kidney, 194 
of urine, 172 

in surgical diseases of kidney, 194 
Crystalline lens, anatomy, 856 
clear, extraction of, 873 
cortex, 857 

dislocation, operative treatment, 877 
nucleus, 857 
Curvature of penis, 483 
operation for, 489 

Cushing-Marcy purse-string suture for 
femoral hernia, 75 
Cushing’s suture of intestine, 715 
(fitting on the gripe, 364 
Cyclodialvsis, 882 

Cystic dilatation of renal pelvis and ap- 
pendicitis, differentiation, 770 
Cystitis, 307 
catarrhal, 310 
causes, 308 
classification, 309 
diagnosis, 312 
exfoliative, 310 
exudative, 310 
hematuria in, 311 

irritation of prostatic urethra in, 311 
modes of entrance of organisms in, 308 
pain in, 31 1 
prognosis, 312 
pyuria in, 311 
reaction of urine in, 311 
suppurative, 310 
symptoms, 311 
treatment, 313 
ulcerative, 310 
Cystos(5op<», BierholT’s, 283 
Brenner’s, 283 
Brown’s, 284 

Lewis’s double female ureter, 290 
double male ureter, 285 
operative, 292 
universal, 285 
Nitze’s, 282 
obturator for, 284 
Schlagintweit’s, 281 
Cystoscopes, 282 
air, 285 

Cystoscopic examination in surgical dis- 
eases of kidney, 192 
Cystoscopy, 282 
anesthesia in, 286 
difficulties and impediments, 292 
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Cystoscopy, technic, 285 
with air*distention, 291 
Cystotomy, 364. See also Lithotomy, 
C5^sts and hernia, differentiation, 30 
dermoid, of kiilney, 243 
of testis, 624 

echinococcus, of kidney, 241 
of prostate, 382 
intestinal, 678 
treatment, 679 
meibomian, removal, 911 
of epididymis, retention, 622 
of eyelids, removal, 911 
of kidney, 241 
echinococcus, 241 
of mesentery, 637 
treatment, 638 
of omentum, 632 
of orbit, removal, 906 
of prostate, 380 
echinococcus, 382 
retention, 381 
symptoms, 382 
treatment, 382 
of suprarenal glands, 270 
of testis, retention, 622 
retention, of epididymis, 622 
of prostate, 381 
of testis, 022 

Czerny’s method of radical cure of in- 
guinal hernia, 06 
suture of intestine, 713 


Dacuyocystitis, 922 
Danger zone of eye, 854 
Dart OS, anatomy and embryology, 588 
Deformities, congenital, influence of 
race, sex, and age in, 1141 
Delhi boil, 1130 
. treatment, 1131 

Dench’s modification of Ballancc’s 
method of making flap in mastoid 
operation, 837 

Denonvillicrs’ aponeurosis, 375 
Dermoid cysts of kidney, 243 
of testis, 624 
Descent of testicle, 591 
Do Schweinitz’s rnetliod of extirpation of 
lachrymal sac, 924 
De Weeker’s iritoectomy, 874 
Diabetes, tropical, 1084 
Diacetic acid in urine, 180 
Diaphragm, pelvic, 111 
Diaphragmatic hernia, 93 
treatment, 94 

Dieffcnbach’s method of blepharoplasty, 
919 

Dietl’s crisis and appendicitis, differ- 
entiation, 770 

Dilatation, continuous, in stricture of 
urethra, 555 
with filiform bougie, 556 
gradual, in stricture of urethra, 552 
of large caliber, 553 
with filiform bougie, 553 


I Dilatation, modified rapid, in stricture of 
j urethra, 556 

instrument, 5.57 
operation, 558 
of canaliculus, 922 
of colon, 695 
treatment, 696 
of punctuni lachrymalc, 922 
Dilator, Thompson’s, as guide, in external 
perineal urethrotomy, .568 
Dislocation of crystalline lens, operative 
treatment, 877 
of penis, 478 
treatment, 479 
of testis, 615 
Displaced kidney, 201 
diagnosis, 203 
treatment, 203 

Diverticules enteroidcs par inclusion, 672 
Diverticulitis, 668 
acquirc<l, 668 

anatomy and development, 669 
diagnosis, differential, 670 
etiology, 670 
pathology, (>69 
symptoms, 670 
treatment, 671 
congenital, 672 
chronic type, 675 
diagnosis, 675 
etiology, 674 
historical, 673 
pathology, 674 
prognosis, 675 
subacute type, 675 
symptoms, 674 
treatment, 675 

Diverticulum, acouired, inflammation of, 
668. See also Divertirulitu^ ac- 
quired. 

ancestral, 672 

congenital, inflammation of, 672. See 
also DiverlwulitiSf corujenitaL 
inclusion, 672 
Meckel’s, 667, 672 
development, 672 

inflammation, and appendicitis, dif- 
ferentiation, 769 
intestinal obstniction by, 6.58 
strangulation, 6.58 
of bladder, 293 
treatment, 295 
of intestine, 667 

Division, medical personnel and equip- 
ment, in military surgery, 952 
Divulsion in stricture of urethra, ,560 
Dorsal artery of penis, aneurism, 479 
ligation, 490 

vein of penis, ligation, 490 
I Double penis, 484 

Dowd’s operation for lumbar hernia, 105, 
106 

Dracontiasis, 1122 
symptoms, 1124 
treatment, 1125 
Dressing, shell- wound, 9.55 
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Dressing stations during battle, 963 
in naval surgery, 1028 
Drum membrane, rupture, 813 
treatment, 814 

Duodenal fossa, inferior, retroperitoneal 
hernia in, 99 

superior, retroperitoneal hernia in, 

hernia, 100 
diagnosis, 102 
left, 100 

right, 101 • 

symptoms, 102 
treatment, 102 
ulcer, 686 

perforated, 6S6 

Duplay’s operation for epispadias, 502 
Dupuytren’s enterotome, 677 
Dysenteric ulcers of anus and rectum, 
129 

Dysentery, amebic, 1101 
bacillary, 1101 
tropical, 1101 

appendicostomy in, 1107 
causes, 1102 
classification, 1101 
pathology, 1104 
symptoms, 1104 
treatment, 1105 
valvular cecostomy in, 1107 
Dystopia, renal, 201 
diagnosis, 203 
treatment, 203 


Eau, anatomy, 797 
examination, means and methods, 801 
fistula, congenital, 806 
malformations, 804 
middle, diseases, 814 
prominent, 805 

surgic;al treatment, 806 
protection, in naval surgery, 1035 
surgery, 797 

wouncis, in naval warfare, 1052 
Eccentric hypertrophy of bladder, 296 
Echinococcus cysts of kidney, 241 
of prostate, 382 

Ectopic pregnancy and appendicitis, dif- 
ferentiation, 772 

Ectropion, Adams' operation, 918 
Jones' operation, 919 
Kuhnt-Muller operation, 919 
operations for, 918 
Snellen's operation, 920 
Elbow-ioint, gunshot wounds, 1015 
Electrolysis in stricture of urethra, 579 
Elephantiasis of penis, 485 
of scrotum, 599 
Charles' operation, 1120 
surgical treatment, 1119 
Elephantoid fever, 1120 
Elliott's ear device, 1035 
Endometritis, gonorrheal, 532 
Endoscope, 494 
Endothelioma of rectum, 158 
VOL. IV. — 74 


Enteritis and appendicitis, differentia- 
tion, 772 

Entcrocele, partial, 46 
Enterocolitis, 1101 
Enterorrhaphy, 713 
by Connell's suture, 715 
by Cushing’s suture, 715 
by Czerny’s suture, 713 
by Halsted’s suture, 715 
by Lembert's suture, 714 
Enterotome, Dupuytren's, 677 
Entropion, Hotz's operation, 916 
operations for, 915 
Enucleation of eyeball, 900 
Bonet's method, 901 
followed by implantat ion of artificial 
globe in Tenon’s capsule, 904 
Frost- Lang operation, 904 
indications, 

insertion of artificial eye after, 904 
technic, 901 
Vienna method, 901 
Enuresis, 303 

Epibulbar sarcoma, treatment, 892 
Epididymis, retention cysts, 622 
syphilis, 621 
tuoerculosis, 619 
treatment, 620 
Epididymitis, acute, 616 
treatment, 617 
chronic, 619 
metastatic form, 616 
urethral form, 616 

Epidural abscess complicating otitis 
media, 843 

Epigastric licrnia, 90. Sec also Ventral 
hernia. 

Epispadias, 501 

Duplay’s operation, 502 
Thiersch’s operation, 499, 502 
treatment, 502 
Epithelioma adenoid, 41 1 
of prostate, 455 
of rectum, 157 

Epityphlitisj 727. See also A ppentiicitis, 
Erysi|:)elas complicating wounds in naval 
surgery, 1()61 

influence of race, sex, and age in, 1141 
of scrotum, 599 
Esotropia, operations for, 896 
Essential liematuria, 239 
Ethylbutyrate test, Opie's, 182 
Evacuator, Bigelow's, 355 
vesical, 354 

Evisceration of eyeball, 903 
Mules’s operation, 903 
with insertion of artificial vitreous, 
903 

of orbit, 909 

Excision of palpebral portion of lachry- 
mal gland, 925 
Exclusion, intestinal, 724 
Exenteration of orbit, 909 
Exfoliative cystitis, 310 
Exophthalmos, pulsating, 925. See also 
Pulsating exophthalmos. 
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Exostoses of external auditory meatus, 
S()7 

treatment, 808 
of orbit, remov'al, 907 
Exotropia, onerations for, 899 
Exposing kianey, abdominal route, 250 
lumbar incision, 255 
methods, 254 
mixed method, 250 
ureter, methods, 200 

ret roi)eritoneal method, 260 
trails peritoneal method, 261 
Exstrophy of bladder, 298 
Extirpation of bladder in tumors, 824 
of lachrymal sac, 928 

Axenfeld’s operation, 928 
De Schweinitz’s method, 924 
indications. 925 
Kuhnt's operation, 928 
of penis, 491 

of wliole contents of orbit, 908 
Extravasation of urine, 50(i 
treatment, 508 

Extremities, gunshot wounds, 1014 
treatment, 1014 
lower, gunsliot wounds, 1016 
wounds, in naval warfare, 1052 
upper, gunshot wounds, 1015 
wounds, in naval warfare, 1052 
wounds, in naval warfare, 1051 
Exudative cystitis, 810 
Eye, artificial, insertion, after enuclea- 
tion, 901 
reformed, 904 
danger zoiu*, 854 
gunshot wounds, 1004 
muscles, operations on, 895 
operations on, analgesia, local, 868 
anesthesia, general, 868 
infiltration, 864 
local, 868 

hemostasis, local, 864 
preparat ion of dressings and sutures, 
862 

of eye, 861 
of instmments, 862 
of patient, 861 
of skin in region, 861 
surgery, 849 

wounds, in naval warfare, 1052 
Eyeball, anatomy, 852 

enucleation, 900. Sec also Knuclea- 
tion of eyeball. 
evisceration of, 908 
Mulcs’s operation, 908 
ivith insertion of artificial vitreous, 
908 

external tunic, anatomy, 858 
foreign bodies in, diagnosis, with x- 
ravs, 898 

Haab’s operation for removing, 
894 

treatment, 892 
inner tunic of, anatomy, 857 
middle vascular tunic, anatomy, 855 
operations on, 865 


Eyeball, suspensory ligament, 851 
tunics, anatomy, 8511 
Eyeground as means of diagnosis of 
intracTanial lesions, 987 
Eyelids, anatomy, 858 
cysts, removal, 91 1 

grami lar , operat ions for, 89 1 . See also 
Trachoma. 
operations on, 911 
suturing, 917 


Face, gunshot wounds, 1008 
treatment, 1004 

Facies abdominalis in appendicitis, 755 
Family ap])endicitis, 786 
Fascia, cremasteric, 589 
infundibuliform, 589 
rectovesical, anatomy, 874 
Fascias, surrounding, of prostate, anat- 
omy, 874 

Fecal fistula, treatment, 121 
opening at umbilicus, 1 19 
stasis in liernia, 88 
Femoral hernia, 71 

anatomic relations, 71 
liassini’s ofieration, 78 
Hergt‘r’s operation, 76 
clinical symptoms, 78 
contents of sac, 78 
coverings of sac, 78 
diagnosis, 78 
French truss for, 81, 82 
operative treatment, 78 
purse-string suture*, 75 
Femur, gunshot wounds, 1016 
Fergus^ operation for jitosis, 914 
Fetal development of rectum, 115 
Fibrolipoma of rectum, 154 
Fibroma of rectum and anus, 152 
Fibromyoma of rectum ami anus. 154 
Fibrous sclerosis of cavernous bodies of 
penis, 182 

of corpus spongiosum, 482 
transformation of penis, 182 
treatment, 188 
Field hospital, 952 
during battle, 964 
e<|uipment , 955 

service, equipment of medical de- 
partnifuit in, 954 
Filariasis, 1119 

surgical treatment, 1120 
Filiform bougie in continuous dilatation 
of stricture of urethra 556 
in gradual dilatation of stricture of 
urethra, 558 

Firearms, wounds by, 970. See also 
(iunshot wounds. 

First-aid instniction in naval surgery, 
1027 

packet , 954 

in gunshot wounds, 998 
in naval surgery, 1088 
Fissure in ano, 128 
treatment, 129 
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Fistula after operation for appendicitis, 
795 

aural, congenital, 806 
fecal, treatment, 121 
horseshoe, 125 
in ano, 125 
blind internal, 125 
complete, 125 
incomplete, 125 
plastic operation, 127 
symptoms, 126 

treatment, Gersuny^s method, 127 
operative, 126 
wax injection, 127 
intestinal, 676 
treatment, 676 
of urethra, 580 
symptoms, 581 

Szymanowski^s operation, 582 
treatment, 581 
Tut tie \s operation, 586 
uretlirorrliaphy, 581 
rec t o-u ret h ral , il8.‘i 
rectovaginal, 126 
treatment, 128 
rectovesical, 126 
treatment, 128 
renal, 228 
urethropenilc, 580 
unMliroperineal, 580, 583 
symptoms, 583 
treatment, 584 
uret hroperi neorcct al , 584 
symi^toms, ^)85 
treatment, 585 
u rot liro rectal, 580, 584 
symptoms, 585 
treatment, 585 
un^t hroscrotal, 580, 583 
symptoms, 583 
treatment, 584 
vesical, 331 
treatment, 332 

Flexure, splenic, anatomy, 697 
carcinoma, 698 
treatment, 699 
intlammation, 697 
tumors, 698 
Floating kidney, 204 
etiology, 205 

symptoms and diagnosis, 206 
treatment, 207 
Fontana, spaces of, 855 
Foramen of Winslow, hernia through, 103 
treatment, 104 

Forearm, gunshot fractures, 1015 
Foreign bodies as cause of intestinal ob- 
stniction, influence of race, sex, 
and age in, 1144 

in appendix as cause of appendicitis, 
742 

in bladtler, 326 
treatment, 327 
in cornea, removal, 883 
in external auditory meatus, 811 
in eyeball, diagnosis with x-rays, 893 


Foreign bodies in eyeball, Haab’s opera- 
tion for removing, 894 
treatment, 892 
in rectum, 123 
in urethra, 509 
treatment, 510 
Foreskin, 473 
Fornix conjunctiva*, 859 
Forster’s method of ripening cataract, 
873 

Fossa, duodenal, inferior, retroperitoneal 
hernia in, 99 

superior. retn)peritoneal hernia in, 
99 

intersigmoid, hernia, 104 
mesentc'rico-parietal, retroperitoneal 
licrnia in, 99 

m€\soc()lic, retroperitoneal hernia in, 
99 

navicu laris, 474 

paraduodenal, retroperitoneal hernia 
in. 99 

Fractures, gunsliot, 982. See also Gun- 
Khot fractures. 

of cranium by hand weapons, in war, 
968 

in war, 1000 
treatment, 1002 
of penis, 178 

Frambesia tropica, 1133. See also Yaws. 
Frame tniss, 31 

French tniss for femoral liernia, 31, 32 
Frenuin prieputii, 473 
Freudenberg’s instrument for prostato- 
tomy by galvanocautcry, Voiing\ 
modification, 430 

Fricke’s metlioil of blepharoplasty, 920 
Frost-Ijang method of enucleation of 
eyel>all, 904 

Fuller’s operation for prostatic hyper- 
trophy, 433 

(luitcras’ modification, 434 
Functional capacity of kidneys, deter- 
min.'ition. 169 

Fungus disc*ase of India, 1 125. See also 
AI jfcctouta . 

Furuncles of external auditory meatus, 
810 

Fusion of kidneys, 200 


G.m.i.-s'I’onks, influence of race, sex, and 
age in, 1 147 

Ganglion, superior cervical sympathetic 
excision of, for glaucoma, 881 

Gangrene, anemic, of mesentery, 635 
complicating wounds in naval war- 
fare, 1061 

linear, of intestine, treatment, 722 
of penis, 475 
dry, 475 
moist, 475 
of scrotum, 599 

Gangrenous strangidated hernia, treat- 
ment, 50. Sec also Strangulated /ier- 
nia, gangrenaufs. 
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Gases, absorptive power of rectum for, j 
114 I 

powder, asphyxia from, in naval war- 
fare, 1057 

Gastric ulcer, influence of race and sex in, 
1145 

Gelatin injections in pulsating exophthal- 
mos, 936 

Gem current reilucer and controller, 287 
Genital organs, gunshot ^vounds, 1013 
Genito-urinary diseases, diagnosis, 272 
special methods, 273 
Gersuny’s metliod of treating fistula in 
ano, 127 

prolapse of rectum, 137 
Glandular hypospadias, 497 
prostatitis, 388 
\ircthritis, 523 

Glaucoma, excision of superior cervical 
sympathetic ganglion for, 881 
iridectomy for, 881 
Glioma of suprarenal glands, 270 
Gloves, rublxir, in hernia operations, 36 
Gluteal hernia, 98 
treatment, 98 
Glycosuria, 173 

in surgical diseases of kidney, 195 
Goiter, influence of race, sex, and age in, 
1142 

Gonorrhea, 522 
in female, 531 
treatment, 533 
of glands in female, 532 
of ds uteri, 531 
treatment, 534 
of urethra in female, 531 
treatment, 533 
of uterus, 532 
treatment, 534 
of vulva, 5.32 
• treatment, 5.34 
treatment, 525 
abortive, 526 
general, 526 

Gonorrheal bartholinitis, 533 
treatment, 535 
endometritis, r>i2 
metritis, 5^32 
oophoritis, 532 
ophthalmia, 536 
chemosis in, 536 
treatment, 537 
perimetritis, 532 
salpingitis, 5^32 
urethritis, acute anterior, 523 
in female, 531 
treatment, 533 
vaginitis, 533 
treatment, 535 
vulvitis, 532 
treatment, 534 

Goodfellow’s method of perineal pros- 
tatectomy, 438 
Goundou, 1137 

Graefe's method of tenotomy in strabis- 
mus, 897 


Grafting, skin, in mastoid operation, 838 
without pedicle, in blepharoplasty, 
921 

Granular lids, operations for, 891. See 
also Trachoma. 

Graser's o])eration for umbilical hernia, 90 
Grattage operation for trachoma, 892 
Gross urethrotome, 502 
Gruber's aural speculum, 802 
Guinea-worm disease, 1122 
treatment, 1125 

Guiteras' modification of Fuller' s opera- 
tion for prostatic hypertrophy, 434 
Gun discharges, shock from, in naval 
surgery, 1057 
Gunsliot fractures, 982 
comminution in, 983 
diagnosis, 984 
of cranium, 1000 
gutter, 1001 
infection in, 1002 
penetrating, 1002 
perforating, 1(X)2 
treatment, 1002 
of diaphyses of long bones, 982 
of epiphyses of long bones, 984 
of flat bones, 984 
of forearm, 1015 
of humerus, 1015 
treatment, 985 
varieties, 983 
wounds, 970 
aneurism from, 980 
aneurisrnal varix from, 980 
character, 975 
first-aid packet in, 998 
fixation of injured part, 999 
hemorrhage in, treatment, 981,995 
infection in, 989 

bacteria causing, 992 
large, treatment, 998 
local conditions which obtain at seat 
of injury, 997 
lodged missiles in, 993 
treatment, 994 
of abdomen, 1010 
diagnosis, 1012 
treatment, 1012 

without symptoms of viscera] 
lesions, 1011 
of adipose tissues, 978 
of ankle-joint, 1016 
of bladder, 1012 
of blood-vessels, 979 
treatment, 981 
of chest, 1007 
mortality, 1008 
treatment, 1009 
of connective tissue, 978 
of elbow joint, 1015 
of extremities, 1014 
treatment, 1014 
of eye, 1004 
of face, 1003 
treatment, 1004 
of femur, 1016 
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Gunshot wounds of genital organs, 1013 
of hip-joint, 1016 
of intestine, 641, 1011, 1012 
of joints, lodged bullet, treatment, 
989 

treatment, 986 
of kidney, 218 
treatment, 219 
of knee-joint, 1016 
of large intestine, 1012 
of lower extremity, 1016 
of muscle, 978 
of neck, 1001 
of nerves, 979 
of penis, 477 
of shoulder-joint, 1015 
of skin, 978 
of small intestine, 1011 
of spine and spinal cord, 1005 
treatment, 1007 
of stomach, 1011 
of tendons, 978 
of upper extremity, 1015 
of urethra, 501, 1013 
of wrist, 1015 
pain in, treatment, 997 
requrrent hemorrhage in, treatment, 
981 

results, 974 

secondary hemorrhage in , t reatment, i 
981 

shock in, treatment, 996 
tetanus complicating, 992 
treatment, early, 995 
varicose aneurism from, 980 
(luyon’s stilet, 429 


11a^vb\s operation for removing foreign 
bodies from eyeball, cS94 
llalstcd's operation for radical cure of 
hernia, 34 

suture of intestine, 715 
Harris^ segregator, 280 
Hasner (^Artha^s method of blepharo- 
plasty, 921 

Hematocele of spermatic cord, 600 
of tunica vaginalis, 600 
Hematoma auris, 807 
of spermatic cord, 600 
of tunica vaginalis, 600 
Hematuria, 178 
essential, 239 

in surgical diseases of kidney, 191 
vesical, 320 
causes, 320 
diagnosis, 321 
treatment, 321 
Ilematuric nephralgia, 239 
Hemophilia, renal, 239 
Hemorrhage after gastric and intestinal 
operations, 639 

in gunshot wounds, treatment, 981, 
995 ‘ 

in wounds in naval warfare, 1058 
treatment, 1059 


Hemorrhage, recurrent, in gunshot 
wounds, treatment, 981 
secondary, in gunshot wounds, treat- 
ment, 981 

Hemorrhagic infarct of mesentery, 635 
Hemorrhoidal arteries, inferior. 111 
middle, 111 
superior, 111 
plexus, 112 
veins, 112 
Hemorrhoids, 141 
Allingham's operation, 145 
capillary, 143 
causes, 144 

clamp and cautery operation, 147, 148 
external, 141 
igni puncture, 150 
injection of carbolic acid in, 150 
internal, 143 
reduction, 144 
stretching sphincter ani, 150 
symptoms, 144 
thrombotic, 142 
treatment, 145 
operative, 1 15 
Whiteliead’s operation, 148 
Hernia, 17 
accidents, 38 
acquired, 17 

adenitis and, differentiation, 29 
after operation for appendicitis, 793 
methods of repair, 794 
age predisposing, 23 
anatomic varieties, 19 
clinical varieties, 19 
cold abscess and, differentiation, 30 
congenital, 17 

cTural, 8 1 . See also Femoral hernia. 
cysts and, differentiation, 30 
definition of term, 17 
diagnosis, 27 
differential, 29 
diaphragmatic, 93 
treatment, 94 

duodenal, 100. See also Duodenal 
hernia. 

epigastric, 90. See also Ventral hernia, 
etiology, 23 
exciting, 26 
predisposing, 23, 25 
fecal stasis in, 38 

femoral, 71. See also Femoral hernia. 
general considerations, 17 
gluteal, 98 
treatment, 98 
heredity predisposing, 24 
infantile, 84 
inflamed, 40 

strangulated hernia and, differentia- 
tion, 45 
treatment, 41 

inguinal, 54. See also Inguinal hernia. 
inguino-perineal, 65 
ingui no-superficial, 60, 64 
internal, 99 
irreducible, 39 
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Hernia, irreducible, diagnosis, 28 
treatment, 40 
mechanical, 32 
ischiatic, 98 
linea semilunaris, 92 
lipoma and, differentiation, 29 
lumbar, 105 

Dowdys operation, 105, 106 
treatment, 106 
obesity predisposing, 24 
obstructed, 38 

strangulated hernia and, differentia- 
tion, 45 
treatment, 39 

obturator, 95. See also Obturator 
hernia. 

of bladder, 80, 325 
diagnosis, 326 
treatment, 326 
of cecum, 78 
etiology, 79 
treatment, 79 
of intersigmoid fossa, 104 
of stomach, 95 
of umbilical cord, 82 
of ureter, 80 
of uterus, 81 
treatment, 82 
of vermiform appendix, 78 
etiology, 79 
treatment, 79 
paraduodenal, 103 
parts, 17 
pericecal, 103 
perineal 107 
treatment, 108 
phimosis predisposing, 25 
pregnancy predisposing, 24 
properitoneal, 60 
diagnosis, 63 
• etiology, 60 
symptoms, 62 
treatment, 63 
reducible, 19 

relation of industrial accidents to de- 


velopment of, 27 

results of modern methods of operation 
for radical cure, 76 

retroperitoneal, 99. See also Retro- 
peritoneal hernia. 

Richter's, 45 

sac, 19 

changes in, 21 
contents, 22 
different types, 21 
double, 22 
hour-glass, 22 
hydrocele in, 604 
treatment, 610 
neck, 21 


relation to other structures, 20 
size and shape, 20 
tuberculosis, 53 

saphenous varix and, differentiation, 
27 


sciatic, 98 


Hernia, sex predisposing, 23 
sliding, 23 
of cecum, 20, 23 

strangulated, 41. See also Strangu* 
latm hernia. 
symptoms, 28 
physical, 28 

through foramen of Winslow, 103 
treatment, 104 
pelvic outlet, 107 
torsion of omentum, 52 
of spermatic cord, 53 
treatment, 31 
mechanical, 31 
prognosis, 33 
radical, 33 

Bassini’s method, 34 
choice of method, 35 
of suture material, 36 
dangers connected with, 38 
Halsted's method, 34 
indications, 35 
local anesthesia, 36 
principles underlying, 34 
use of rubber gloves, 36 
truss for, 31 
tuberculous, 5.3 

umbilical, 82. See also Umbilical 
hernia. 
vaginal, 107 

varicocele and, differentiation, 27 
ventral, 90. See also Ventral hernia. 
with hydrocele, 20 
without sac, 20 
Hernie par glissement, 23 
Hess' operation for ptosis, 914 
Heterophoria, operations for, 900 
Heterotropia, 896 
Hilton's white line, 113 
Hip-joint, gunshot wounds, 1016 
Hirschspmng's disease, 695 
Horny growths of penis, 483 
Horseshoe fistula, 125 
kidney, 200 

Horwitz's method of external perineal 
urethrotomy, 574 
with filiform guide, 570 
Hospital, field, 952 
during l>attle, 964 
equipment, 955 
regimental, 951 
ships, 1068 

duties and working, 1071 
after battle, 1072 
in peace, 1071 
in war, 1071 
general comment, 1068 
model, 1069 
personnel, 1070 
surgical program, 1073 
transportation of wounded to, 1072 
Hotz's operation for entropion, 916 
for trichiasis, 915 
Hour-glass hernial sac, 22 
Hour-glass-shaped hydrocele, 604 
treatment, 610 
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Houston’s valves, 113 
Howship-Romberg symptom in obtura- 
tor hernia, 96 

Humems, gunshot fractures, 1015 
Hyaloid membrane, 858 
Hydatid cysts of kidney, 241 
of prostate, 382 
Hydrocele, acute, 601 

of spermatic crord, 602 
and strangulated hernia, differentia- 
tion, 45 
bilocularis, 604 
treatment, 610 

communicating with general perito- 
neal cavity, 604 
treatment, 610 
hour-glass-shaped, 604 
treatment, 610 
in hernial sac, 604 
treatment, 610 

of canal of Nuck, and oblique inguinal 
hernia in female, differentiation, 58 
of spermatic cord, 604 
treatment, 610 
of tunica vaginalis, 602 

Andrew’s operation, 607 
course, 603 
etiology, 603 

injection of carbolic acid in, 605 
Jaboulay’s operation for, 607 
symptoms, 603 
treatment, 605 
Hydronephrosis, 219 
etiology, 220 
pathology, 221 
prognosis, 222 
symptoms, 222 
treatment, 223 

Hypernephroma of kidney, 244 
of suprarenal glands, 270 
Hyperopic disc, 939 
Hypertrophy of bladder, 296 
compensating, 543 
concentric, 296 
eccentric, 296 
of penis, 476 
of prostate, 405 

Bottini’s operation, 430 
carcinoma of prostate and, differ- 
entiation, 426 
catheter examinat ion, 420 
conservative perineal prostatectomy, 
439. Sec also Young’s operation, 
course, 415 
development, 410 
diagnosis, 424 
(lifferential, 425 

6bro muscular form, pathology, 408 
fibrous or inflammatory form, pa- 
thology, 409 
Fuller’s operation, 433 

Guiteras’ modification, 434 
glandular form, gross appearance, 
407 

Goodfellow^’s operation, 438 
history, 405 


Hypertrophy of prostate, influence of race 
and age in, 1150 
instrumental examination, 420 
malignant degeneration, 410 
mechanical changes, 411 
pathology, 406 
perineal prostatectomy, 438 
physical examination, 418 
rectal examination, 419 
spinal disease and, differentiation ,425 
suprapubic prostatectomy, 432 
symptoms, 414 
treatment, 427 
catheterism, 428 
hygienic, 427 
in emergericies, 430 
palliative, 428 
radical operations, 430 
urinalysis, 424 

Young’s operation, 439. See also 
Yming’s oj)eratum. 

Hypospadias, 497 
Beck’s operation, 498 
glandular, 497 
penile, 497 
perineal, 497 
scrotal, 497 
varieties, 497 

Hysteric retention of urine, 514 


loNiPiTNCTFRE ill hcmorrlioids, 150 
lleo-appendicular fossa, anatomy, 735 
Ileocecal fossa, anatomy, 735 
Ileus. Sec Volvulus, 

Imitation bladder, 292 
Imperforate anus, 1 18 
treatment, 120 
with fecal fistulas, 1 19 
rectum, 119 

Implantation of ureter, 265 
into bladder, 265 
into intestine, 267 
into renal pelvis, 265 
lateral, 262 

Van Hook’s method, 264 
Incision, exploratory, in surgical diseases 
of kidney, 195 
Inclusion diverticulum, 672 
Incontinence of retention, 514 
of urine, 303 

relative, in acute posterior urethritis, 
525 

Indican in urine, 180 
Industrial accidents, relation, to de- 
velopment of hernia, 27 
Infantile hernia, 84 

Infarct, hemorrhagic, of mesentery, 035 
Infection in gunshot fractures of cranium, 
1002 

w'ounds, 989 
bacteria causing, 992 
wound, in tropical surgery, 1080 
Infirmary, regimental, 951 
equipment, 956 
Inflamed hernia, 40 
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Inflamed hernia, strangulated hernia and, 
differentiation, 45 
treatment, 41 

Inflammation, acute, of scrotum, 598 
chronic, of tunica vaginalis, 602. See 
also Hydrocele of tunica vaginalis, 
of acquired diverticulum, 668. See 
also Diverticulitis y acquired, 
of bladder, 307. See also Cystitis, 
of congenital diverticulum, 672. See 
also Diverticulitis y congenital . 
of Cowper’s glands, 51^8 
treatment, 539 
of epididymis, acute, 616 
treatment, 617 
chronic, 619 

of Meckel’s diverticulum and appen- 
dicitis, differentiation, 769 
of mesocolon, 700 
treatment, 701 
of penis, 474 
treatment, 475 
of perirectal spaces, 123 
treatment, 124 

of prostate, 387. See also Prostatitis. 
of rectum, 123 
treatment, 124 
of seminal vesicles, 627 
of splenic flexure, 697 
of testis, acute, 616 
treatment, 617 
chronic, 619 

of urethra, 521. See also Urethritis, 
Inflammatory stricture of urethra, 540 
Infundibuliform fascia, 589 
Inguinal glands, examination, in low 
rectal cancer, 112 
hernia, 54 

abdominal belt for, 31 
appendicitis complicated with, To- 
. rek’s operation, 80 
direct, 58 
diagnosis, 59 
etiology, 58 
treatment, 60 
indirect, 54 
internal, 58 
interparietal, 60 
interstitial, 63 
etiology, 64 
treatment, 65 
oblique, 54 

anatomic relations, 54 
anatomy, 55 
complete, 55 
in female, 56 

hydrocele of canal of Nuck and, 
differentiation, 58 
methods of operation, 57 
labial, 55 

relation of sac to cord, 56 
scrotal, 54 

radical cure, Bassini’s method, 66 
modified, 70 

omitting transplantation of 
cord, 70 


Inguinal hernia, radical cure, Cham- 
pionni^re’s method, 66 
Czerny’s method, 66 
Kocher’s method, 69 
methods, 66 

Inguino-perineal hernia, 65 
inguino-superfleial hernia, 60, 64 
Interparietal inguinal hernia, 60 
Intersigmoid fossa, hernia, 104 
Interstitial inguinal hernia, 63 
etiology, 64 
treatment, 65 

Intestinal anastomosis, 715 

by McGraw clastic ligature, 718 
exclusion, 724 
fistula, 676 
treatment, 676 

invagination, 658. See also Intus- 
susception. 

lithiasis and ap(>endicitis, differentia- 
tion, 769 
obstruction, 642 

acute, foreign bodies as cause, in- 
fluence of race, sex, and age in, 
1144 

influence of race, sex, and age in, 
1143 

after operation for appendicitis, 790 
by Meckel’s diverticulum, 658 
diagnosis, 645 
duodenal, symptoms, 646 
duodcno-ampuilar, symptoms, 646 
dynamic, 642 
ileocecal, symptoms, 646 
iliac, symptoms, 647 
jejuno-iliac, symptoms, 646 
morbid anatomy, 643 
jielvic, symptoms, 647 
prognosis, 645 
pyloric, symptoms, 646 
rectal, symptoms, 647 
sigmoid, symptoms, 647 
splenic flexure, symptoms, 647 
symptoms, 645 

at different points of intestinal 
canal, 640 
stasis, 653 
diagnosis, 655 
Inane’s treatment, 656 
treatment, 656 
stiffening, 708 
Intestine, adenoma, 679 

and pylorus, simultaneous stenosis, 648 
contusion, 679 
cysts, 678 
treatment, 679 
digestive function, 630 
diverticulum, 667 
gangrene, linear, treatment, 722 
gunshot wounds, 641 
implantation of ureter into, 267 
large, absence, 119 
gunshot wounds, 1012 
motor function, 630 
obstruction, 642. Sec also Intestinal 
obstruction. 
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Intestine, obturation, 643 
operations upon, 71 1 
after-effects, 723 
essential principles, 711 
hemorrhage after, 6.39 
peritoneal relations, 630 
resection, 722 

rupture, 640, 679. See also Rupture 
of intestine. 

small, gunshot wounds, 101 1 
sar(;oma, 693 
symptoms, 694 
stasis, 653 
stenosis, 647 
congenital, 647 
strangulation, 643, 664 
surgery, 629 

anatomic considerations, 629 
suture, 713 

Intracranial lesions, eye-ground as means 
of diagnosis, 937 
Intussusception, 658 
ascending, 658 
course, 664 
descending, 6,58 
etiology, 660 

influence of race, sex, and age in, 1144 
symptoms, 664 
treatment, 664 
Intussusceptum, 658 
intussuscipiens, 658 
Iridectomy, 878 
anti-glaucomatous, 880 
for glaucoma, 881 
optical, 880 

for congenital cataract, 876 
technic, 878 

modifications, 880 
Iridotomy, precorneal, 880 
Ziegler's, 875 
Iris, operations on, 878 
anatomy, 856 

Iritoectomy, Do Weeker's, 874 
Irreducible hernia, 39 
diagnosis, 28 
treatment, 40 
mechanical, 32 
Irritative urethritis, 522 
Ischiatic hernia, 98 
Ischiorectal abscess, 124 
treatment, 125 


Jaboulay’s operation for hydrocele, 607 
Jejunostomv, 720 
Jejunum, ulcer of, 693 
Jones' operation for ectropion, 919 


Kausch's esophageal narcosis-tube for 
prevention of fecal drowning, 710 
Keratectomy, combined, 890 
Kidney, abscess, 224 
absence, 199 
actinomycosis, 233 
adenocarcinoma, 244 


Kidney, angioneurosis, 239 
artery, aneurism, 247 
atrophy, 200 

calculus in, 233. See also Calculus^ 
renal, 

capsule splitting, 257 
carcinoma, 244 
cysts, 241 
dermoid cysts, 243 
determining separate capacity, 175 
diseases, 219 
displaced, 201 
aiagnosis, 203 
treatment, 203 
echinococcus cysts, 241 
examination, methods, 188 
exposing, abdominal route, 256 
lumbar incision, 255 
methods, 2.54 
mixed method, 256 
fistula, 228 
floating, 204 
etiology, 205 

symptoms and diagnosis, 206 
treatment, 207 

functional capacity, determination, 
169 

fusion, 200 
gunshot wounds, 218 
treatment, 219 
horseshoe, 200 
hydatid cysts, 241 
hjrpernephroma, 244 
injuries, 212 
pathology, 213 
prognosis, 216 
subparietal, 213 
symptoms, 214 
treatment, 216 
inspection, methods, 188 
malformations, 199 
of form, 200 
of number, 199 
of position, 201 
morcellernent, 260 
movable, 204 

and appendicitis, differentiation, 
770 

etiology, 205 

symptoms and diagnosis, 206 
treatment, 207 
operations on, 2.54 
palpation, methods, 188 
pelvis, cystic dilatation, and appen- 
dicitis, differentiation, 770 
stone in, and appendicitis, differen- 
tiation, 770 
tumors, 247 

percussion, methods, 189 
phlorizin test, 173, 175 
polycystic, 242 

response, to increased amounts of 
normal substances, 174 
rupture, 213. See also Rupture of 
Kidney, 

sacciform, 219 
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Kidney, sarcoma, 244 
stone in, influence of race, sex, and age 
in, 1149 

supernumerary, 201 
suppuration, 224. See also Swppura- 
turn of kidney. 
surgery, 183 
surgical, 224 
diseases, anuria in, 190 
blood in urine in, 191 
cryoscopy of blood in, 194 
of urine in, 194 

cystoscopic examination in, 192 
examination of urine in, 190 
exploratory incision in, 195 
glycosuria in, 195 
hematuria in, 191 
oliguria in, 190 
polyuria in, 190 
pyuria in, 192 
segregators in, 193 
thamuria in, 190 
ureteral catheterization in, 193 
x-rays in, 196 
syphilis, 233 

topographic anatomy, 182 
tuberculosis, 228. See also Tubercu- 
losis of kidney. 
tumors, 243 
benign, 247 
malignant, 243 
symptoms, 245 
treatment, 246 
of pelvis, 247 
wanaering, 204 
etiology, 205 

symptoms and diagnosis, 206 
treatment, 207 
wounds, 212, 217 
incised, 218 
• punctured, 218 

Knapp\s operation for trachoma, 891 

Knee-joint, gunshot wounds, 1016 

Knight truss, 31, 32 

Kocher\s method of radical cure of in- 
guinal hernia, 69 

theory of mechanism of strangulated 
hernia, 42 

Korner\s method of making flap in mas- 
^ toid operation, 837 

Kraske^s combined operation for cancer 
of rectum, 165 

sacral operation for cancer of rectum, 
163 

Krause’s glands, 859 

Krdnlein’s method of resection of tem- 
poral wall of orbit, 907 

Kuhnt-MUller operation for ectropion, 
919 

Kuhnt’s method of extirpation of lachry- 
mal sac, 923 


Labial hernia, 55 
Laceration of rectal wall, 122 
of sheath of corpora cavernosa, 478 


Lachrymal abscess, 922 
canaliculi, 861 
caruncle, 860 
conjunctivitis, 923 
gland, 852 
ablation, 925 
anatomy, 860 
inferior, 860 

palpebral portion, excision, 925 
superior, 860 
papilke, 861 

sac, extirpation, 923. See also Kx- 
tirpation of Lachrymal sac. 

Lacuna magna, 474 
Lamellar cataract, 875 
Landolt’s method of advancement of rec- 
tus tendon in strabismus, 899 
Lane’s treatment of intestinal stasis, 656 
Lange’s treatment of prolapse of rectum, 
138 

Laparotomy, ventral hernia following, 92 
treatment, 93 

Tjefort-WolfT operation of skin-grafting 
in blepharoplasty, 921 
Lembert’s suture of intestine, 714 
I-icper juice, 1095 
Leprolin, 1099 
Leprornes en nappe, 1090 
IjCprosy, 1085 
anesthetic, 1091 
diagnosis, 1097 
mixed, 1094 
nodular, 1089 
nerve, 1091 

pathologic histology, 1095 
prognosis, 1098 
symptoms, prodromal, 1088 
treatment, 1098 
varieties, 1088 

Leukocytosis in appendicitis, 753 
Levator palpebne superior muscle, 858 
prostat®, 377 

Lewis’ double female ureter cystoscope, 
290 

male ureter cystoscope, 285 
operative cystoscope, 292 
universal cystoscope, 284 
urethral tablet depositor, 287 
Ligament, palpebral, external, 859 
inner, 859 

suspensory, of eyeball, 851 
Ligaments, check, 851 
palpebral, 858 
puboprostatic, 375 
Ligamentum pcctinatum iridis, 855 
Ligation of dorsal artery of penis, 490 
vein of penis, 490 

Ligature, McGraw’s, intestinal anastomo- 
sis by. 718 

Line, Hilton’s white, 113 
Lipoma and hernia, differentiation, 29 
and ventral hernia, differentiation, 91 
of rectum and anus, 154 
Lithiasis, intestinal, and appendicitis, 
differentiation, 769 
Litholapaxy, 353 
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Litbolapaxy, after-treatment, 362 
clogging and breaking of lithotrite dur- 
ing, 363 

complications during, 363 
hemorrhage during, 363 
impaction of fragments in urethra 
during, 363 
in female, 370 

injury of urethra during, 363 
rupture of bladder during, 363 
technic, 306 
Lithotomy, 364 
apparatus, major, 365 
minor, 364 
bilateral, 365 
cutting on the gripe, 364 
medio-bilateral, 365 
rectovesical, 366 
suprapubic, 366 

accidents and complications, 370 
after - treatment of suprapubic 
wound, 369 
in female, 371 
technic, 367 

with retrograde catheterism, in 
stricture of urethra, 577 
vaginal, 371 
Lithotrite, 353 

Bigelow’s, 353, 354 
Chismore’s, 362 
Lithotrity, 351 

history and development, 351 
perineal, 364 
Littr6*s glands, 474 

Liver, abscess, complicating appendicitis, 
748 

tropical abscess, 1109. See also -46- 
sreftJi of liver, trojdcaL 
Logc prostatiqiie, 374 
Lossen’s theory of mechanism of strangu- 
lated hernia, 42 

Lubrication of catheters and sounds, 274 
Lumbar hernia, 105 

Dowd’s operation, 105, 106 
treatment, 106 

incision in exposing kidney, 255 
Lung’s apron stretcher, 1064 
Lymphatics of prostate, 376 
of rectum, 112 

Lymphosarcoma of rectum, 157 
Lymph-space, supravaginal, 851 


Madura foot, 1 1 25. See also Mycetoma, 
Malaria complicating tropical surgery, 
1081 

Malformations of anus, 117 
prognosis, 120 
treatment, 120 
of auricle, 804 
of bladder, 293 
of kidney, 199 
of form, 200 
of number, 199 
of position, 201 
of penis, 483 


Malformation of rectum, 1 17 
prognosis, 120 
treatment, 120 
of ureter, 203 
of urethra, 497 

Malignant disease of cecum and appen- 
dicitis, differentiation, 767 
tumors, influence of race, age, and sex 
in, 1154 
of auricle, 809 

of external auditory meatus, 809 
of kidney, 243 
symptoms, 245 
treatment, 246 
of rectum, 154 

ulceration of anus and rectum, 131 
treatment, 132 
Malleus, short process, 798 
Manson’s treatment of tropical abscess 
of liver, 1117 

March, medical service on, in army, 958 
Mastoid antrum, 799 
cells, 799 
operation, 826 

Ballance’s method of making flap, 
Dench’s modification, 837 
for acute mastoiditis, 826 
for chronic mastoiditis, 832 
purulent mastoiditis, 832 
in young children, 832 
Korner’s method of making flap, 
837 

Pause’s method of making flap, 837 
skin grafting in, 838 
process, diseases, 822 
Mastoiditis, acute, 822 

mastoid operation for, 826 
symptoms, 822 
treatment, 825 

chronic purulent, mastoid operation 
for, 832 

Mayo’s operation for umbilical hernia, 
88 

Me Burney’s point in appendicitis, 733 
McGraw’s elastic ligature, intestinal anas- 
tomosis by, 718 

McReynold’s operation for pterygium, 
889 

Meatotomy in organic stricture of urethra, 
550 

Meatus urinarius, 473 
Meckel’s diverticulum, 667, 672 
development, 672 

inflammation, and appendicitis, dif- 
ferentiation, 769 
intestinal obstruction by, 658 
strangulation, 658 
Megalopenis, 484 
Meibomian cysts, removal, 911 
Melanoma of rectum, 158 
Membrana tympani, injuries, 813 
rupture, 813 
treatment, 814 
Membranous cataract, 874 
obstruction of rectum, 119 
urethra, 474 
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Membranous urethra, perineal puncture, 
in stricture of urethra, 570 
Meningitis complicating otitis media, 841 
treatment, 842 

Mesenteric vessels, disorders of circula- 
tion in, 635 

thrombosis, and appendicitis, dif- 
ferentiation, 769 

Mesenterico-parietal fossa, retroperito- 
neal hernia in, 99 
Mesenteriolum, 730 
Mesentery, anemic gangrene, 635 
contraction, 637 
cysts, 637 
treatment, 638 
hemorrhagic infarct, 635 
injuries, 633 
surgery, 633 
wounds, 633 
Meso-appendix, 730 

Mesocolic fossa, retroperitoneal hernia in, 
99 

Mesocolon, inflammation, 700 
treatment, 701 
Metritis, gonorrheal, 532 
Micropenis, 483 
treatment, 484 
Microtia, 804 
surgical treatment, 804 
Mikulicz's operation for prolapse of rec- 
tum, 139 

treatment of tuberculosis of cecum, 
709 

Military rifle, wounds by, 973. See also 
Gunshot wounds. 
surgeon, duties, 946 
surgery, 946 

advanced nie<lical supply depot, 957 
ambulance company section, eejuip- 
nient, 955 

• personnel, 953 

brigade personnel and equipment, 

951 

division personnel and eciuipment, 

952 

equipment of medical department in 
field, 954 

held hospitals, 952 
equipment, 955 
first-aid packet, 954 
medical assistance at front, 957 
at rear, 957 

service during action, 960 
in camp, 957 
on march, 958 
nurses, 948 

organization and administration, 
946 

personnel, 949 

distribution, in time of war, 949 
regiment personnel and equipment, 
950 

regimental hospital, 951 
infirmary, 951 
eejuipment, 956 
shell-wound dressing, 955 


Military surgery, transportation of pa- 
tients in held, 956 
Misplaced testicle, 592 

Be van’s operation, 594 
Mixed leprosy, 1094 
method of exposing kidney, 256 
Mooren’s method of ripening cataract, 
873 

Morcellement of kidney, 260 
Morgagni, columns. 113 
Motais’ operation for ptosis, 915 
Movable kidney, 204 

and appendicitis, differentiation, 
770 

etiology, 205 

symptoms and diagnosis, 206 
treatment, 207 

Mucous membrane, rectal, 112 
absorptive power, 114 
physiologic functions, 113 
Mules’ method of evisceration of eye- 
ball, 903 

Multiple bladder, 293 
Munro’s point in appendicitis, 733 
Muscle, levator j)rostata3, 377 
recto-urethralis, 377 
Musculature of rectum, 113 
Mycetoma, 1125 
causes, 1125 
course, 1127 
symptoms, 1127 
treatment, 1129 

Myoma of rectum tind anus, 154 


Naiiuowincj anal orifice for prolapse of 
rectum, 138 

congenital, of anus, 118 
Naval surgery, 1018 
clothing, 1034 
definition, 1018 

disposition, arrangements, supplies, 
etc., 1032 

of sick and disabled, 1031 
dressing stations, 1028 
duties of hospital apprentices, 1033 
steward, 1032 
of junior surgeons, 1032 
of non-combatants, 1033 
of senior surgeon, 1032 
of surgeon, 1026 
of surgeon’s division, 1032 
first-aid instruction, 1027 
history, 1018 

hospital .ships, 1068. See also Has- 
pUal ships. 

medical, after battle, conduct, 1061 
and surgical supplies, 1031 
department, 1021 

after battle, transportation of 
wounded, 1062 
in battle, conduct, 1036 
disposition of wounded, 1038 
personnel, 1036 
scope of relief, 1036 
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Naval surgery, medical department, 
in battle, transportation of 
wounded, 1041 

organization and preparation 
for battle, 1025 

provisions for sick and injured, 
1021 

operations, anesthesia, 1024 
spinal anesthesia, 1024 
technic, 1022 

personnel and features of man-of- 
war life, 1019 
in peace, 1019 
in war, 1021 
primary stations, 1028 
protection of ears, 1085 
relief stations, 1029 
secondary stations, 1029 
statistical considerations, 1027 
stretchers, 1002 

necessary features, 1063 
transportation of wounded, 1041 
after battle, 1062 
Neck, gunshot wounds, 1004 
Nephralgia, 239 
lieinaturic, 239 
Nephrectasis, 219 
Nephrectomy, 258 
partial, 200 
Nephrolithotomy, 258 
Nephropexy, 208, 256 
Nephrorrluiphy, 208 
Nephrotomy, 257 
Nephro-ureterectomy, 263 
Nerve atrophy, optic, as symptom of 
tumor of brain, 940 
leprosy, 1091 
Nerves of prostate, 377 
Neuritis, optic. Sec Choked disc, 
Newman’s treatment of prolapse of rec- 
tum, 137 

Nitrogen in urine, estimation, 171 
Nitze’s cystoscope, 282 
Nodular leprosy, 1089 
Nuck, canal of, liydrocelc, oblique in- 
guinal liernia in female and, differen- 
tiation, 58 

Nuclear cataract, 805 
Nurses in military surgery, 948 


Obstiiuctkd hernia, 38 

and strangulated hernia, differen- 
tiation, 45 
treatment, 39 

Obturation of intestine, 043 
Obturator hernia, 95 
diagnosis, 90 

Howship-Romberg symptom, 90 
Schwartzschild’s operation, 97 
treatment, 96 

Ochsner’s non-operative treatment of 
appendicitis, 781 
Ocular conjunctiva, 859 
Ointment depositor, 398 


Oliguria in surgical diseases of kidney, 
190 

Omentum, cysts, 032 
strangulated hernia, 46 
surgery, 630 
torsion, 630 
in hernia, 52 

Oophoritis, gonorrheal, 532 
Ophthalmia, gonorrheal, 536 
chemosis in, 5.36 
treatment, 537 

Ophthalmitis, sympathetic, from injury, 
887 * 

treatment, 887 

Opie’s ethylbutyrate test, 182 
Opium habit in tropical surgery, 1082 
Optic nerve atrophy as symptom of 
tumor of brain, 940 
neuritis. S(^e Choked disc. 

Ora serrata, 857 
Orbicularis palpebrarum, 859 
Orbit, abscess, tK)5 
treatment, 905 
anatomy, 849 
cellulitis, 1K)5 
treatment, 905 

cicatricial, operations for prosthesis in, 
910 

contents, 850 
cysts, removal, 906 
evisceration, 909 
exenteration, 909 
exostoses, removal, 907 
extirpation of whole contents, 909 
muscles, 851 
opentlions on, 905 
osteoma, removal, 907 
temporal wall, resection, Kronlein’s 
operation, 907 
tumors, removal, 900 
Orbitotarsal fascaas, S.'iO 
Orchitis, metastatic form, CIO 
urethral form, 616 
Oriental sore, 1130 
treatment, 1131 
Os uteri, gonorrh(?a, 531 
treatment, 534 

Osseous transformation of penis, 482 
treatment, 483 

Ostepma of orbit, removal, 907 
Othematoma, 807 
Otis, urethrotome, .502 
Otitis externa, acute circumscribed, 810 
treatment, 811 
diffuse, 811 

media, aliscess of brain complicating, 
884 

treatment, 847 
acute, 814 

complications, intracranial, 841 
in children, 815 
treatment, 810 
chronic purulent, 818 
complications, 821 
intracranial, 841 
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Otitis media, complications, intracranial, 
841 

epidural abscess complicating, 843 
meningitis complicating, 841 
treatment, 842 

sinus thrombosis complicating, 843 
Ovarian growths, influence of race in, 
1151 


Pagens'iechkh^s operation for ptosis, 
912 

Palpation of kidney, methods, 188 
Palpebral conjunctiva, 859 
ligament, 858 
external, 859 
inner, 859 

muscle, superior, 858 
Panas* operation for ptosis, 912 
Pancreatic disease, tests of urine for, 181 
Pancreatitis and appendicitis, differen- 
tiation, 772 

Panse^s method of making flap in mastoid 
operation, 837 
Papilledema, 938 

Papillitis as symptom of tumor of brain, 
937 

effect of operation on, 941 
significance, 943 
Papilloma of penis, 485 
excision, 489 
of rectum and anus, 153 
of urethra, 521 

Papillomatous carcinoma of penis, 485 
Paquelin cautery in prolapse of rectum, 
137 

Paracentesis of cornea, 883 
Paraduodenal fossa, retroperitoneal her- 
nia in, 99 
hernia, 103 

Paralysis of bladder and atony of bladder, 
d iff eren t iat ion , 302 
Paralytic retention of urine, 514 
strabismus, operations for, 900 
Paranephritis, 208. See also Perine- 
phritis. 

Parangi, 1134 
Paraphimosis, 480 
operation for, 488 
treatment, 481 

Parenchymatous prostatitis, 388 
Pelvic diaphragm. 111 

outlet, hernia through, 107 
Pelvis, renal, implantation of ureter into, 
265 

Pemphigus leprosus, 1092 
Penile hypospadias, 497 
urethra, 474 

Thiersch ^s method of restoring, 499 
Penis, abnormalities, 483 
amputation, 490 
anatomy, 473 
blood supply, 473 
carcinoma, 486 

influence; of race, sex, and age in, 


Penis, carcinoma, treatment, 487 
cavernous bodies^ aneurism, 479 
fibrous sclerosis, 482 
cervix or neck, 473 
contusions, 476 
curvature, 483 
operation, 489 
diseases, 474 
dislocation, 478 
treatment, 479 
dorsal artery, aneurism, 479 
ligation, 490 
vein, ligation, 490 
double, 484 
elephantiasis, 485 
extirpation, 491 
fibrous transformation, 482 
treatment, 483 
fracture, 478 
gangrene, 475 
dry, 475 


moist, 475 
horny growths, 483 



treatment, 475 
injuries, 478 
malformations, 483 
morbid conditions 479 
nerve supply, 473 
operations on, 487 
osseous transformation, 482 
treatment, 183 
palm^N 483 
papilloma, 485 
excision. 489 

papillomatous carcinoma, 485 
ni<liin(*ntary, 483 
treatment, 484 
sarcoma, 485 
strangidation, 479 
superficial veins, rupture, 479 
surgery, 473 
tumors, 484 
webbed, 483 

wounds , 477 . See also Woumls of penis. 
Percussion of kidney, methods, 189 
Perforated duodenal ulcer, 686 
typlioid ulcer, 691 
Perforation in typhoid fever, 690 
Pericecal fossa?, anatomy, 734 
hernia, 103 

Perichondritis of auricle, 806 
treatment, 807 
Perimetritis, gonorrheal, 5il2 
Perineal hernia, 107 
treatment, 108 
hypospadias, 497 
lithotrity, 364 

prostatectomy, conservative, for hy- 
pertrophy, 439. See also Ymimfs 
operatum. 

for cancer of prostate, 463 
for hypertrophy , 438 
puncture of membranous urethra in 
stricture of urethra, 570 
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P^ineal urethrotomy, external, 56,5 
Horwitz^s operation, 574 
. technic, 565 

Wheelhouse's operation, 573 
with guide, 567 

with Thompson dilator as guide, 
568 

without a guide, 572 

for traumatic stricture and 
rupture, 576 
Perinephritic abscess, 209 

and appendicitis, differentiation, 770 
Perinephritis, 208 
suppurating, 209 
prognosis, 212 
symptoms, 210 
treatment, 212 

Perirectal spaces, inRammalion, 123 
treatment, 124 

Peritonitis complicating appendicitis, 746 
Peri ty phli tis , 727. Hce also A ppendicitis. 
Peri-ureteritis, 250 
Phagedena, sloughing, 1131 
Phantom bladder, 292 
Phimosis, 479 
acquired, 480 
congenital, 479 
treatment, 480 

Phlebitis after operation for appendicitis, 
792 

Phlorizin test, 173, 175 
Pian, 1134 

Plastic operation for fistula in ano, 127 
for prolapse of rectum, 138 
Pleiiritis complicating appendicitis, 749 
Plexus, hemorrhoidal, 112 
vesi coprostatic , 112 
Plica semilunaris, 860 
Pneumonia and appendicitis, dilTeren- 
t iation, 772 
Polycystic kidney, 212 
Polyps, rectal, 153 

Polyuria in surgical diseases of kidney, 
190 

Poolcy and White’s method of ripening 
cataract , 873 

Posner’s stone-searcher, 278 
Powder gases, asphyxia from, in naval 
warfare, 1057 
Precipitate bladder, 293 
Precorneal iridot()iny, 880 
Pregnancy, appendicitis in, 765 

ectopic, and appendicitis, differen- 
tiation, 772 
Prepuce, 473 
adherent, 480 
morbid conditions, 479 
pin-point-sized opening, 480 
tight, 480 
Priapism, 481 

Prince’s method of advancement of rec- 
tus tendon in strabismus, 899 
Proctitis, 123 
treatment, 124 

Proctoclysis in appendicitis, 788 
Proctodeum, 118 


Prolapse of anus, 134 
treatment, 136 
of rectum, 134 

Allingham’s treatment, 137 
amputation of prolapse, 139 
colopcxy in, 141 
Gersuny’s treatment, 137 
high fixation of rectum, 139 
Lange’s treatment, 138 
Mikulicz’s operation, 139 
narrowing anal orifice, 138 
Newman’s treatment, 137 
Pa(iuelin cautery, 137 
plastic operation, 138 
rectopexy, 139 
sigmoidopexy, 139 
silver wire, 138 
Thiersch’s treatment, 138 
treatment, 137 
Prominent ear, 805 

surgical treatment, 806 
Proper! toneal hernia, 60 
diagnosis, 63 
etiology, 60 
symptoms, 62 
t reatment , 63 
Prostate, abnormities, 380 
anatomy, 372 
comnarativc, 372 
anomalies, 380 
arteries, 376 
blooc I- vessels ,376 

calculus. 381. See also Calculus, pros- 
tatic. 

capsule, anatomy, 373 
carcinoma, 453. 8cc also Carcinoma 
of prostate. 

corpora arnylacea, 384 
amyloidea, 384 
colloidea, 384 
cysts, 380 
echinococcus, 382 
retention, 381 
.symptoms, 382 
treatment, 382 
echinococcus cysts, 382 
epithelioma adenoid, 454, 455 
histology, 379 

hypertrophy, 405. See also Hyper- 
trophy of prostate. 

inflammation, 387. See also Pros- 
tatitis. 

injuries, 382 
treatment, 383 
lymphatics, 376 
nerves, 377 

relations to parietal structures, 377 
retention cysts, 381 
sarcoma, 468. See also Sarcoma of 
prosttUc. 

sheath, anatomy, 373 
surgery, 372 

surrounding fascias, anatomy, 374 
tuberculosis, 401. See also Tubercu- 
losis of prostate. 
veins, 376 
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Prostate, wounds, 382 
treat inent , 383 

Prostatectomy, perineal, conservative, 
for hypertrophy, 439. See also 
1’ (m mfa opera turn . 
for cancer of prostate, 403 
for hypertropliy. 438 
suprapubic, for cancer of prostate, 463 
for hypertrophy. 432 
Prostatic urethra, 474 
Prostatitis, acute, 387 
complications, 389 
(liaf^nosis, 390 
etiology, 389 
})athoiogy, 388 
symptoms, 390 
treatment, 390 
chronic, 391 

changes in prostatic secretion, 392 
complications, 397 
diagnosis, 39o 
etiology, 391 
pathology, 392 
prognosis, 398 
symptoms, 393 
treatment, 398 
glandular, 388 
pa renchymatous, 388 
Prostato-pelvic carcinosis, 45o 
Prostatorrhea, 394 

Prostliesis in cicatricial orbit, operations 
for, 910 

Pseudo-elephant iasis, ">83 
Pseudoptcrygium, treatment, 890 
Psoas absc(*ss and appendicitis, differ- 
entiation, 708 

Pterygium, M<dieynolds’ operation for, 
889 

operations for, 889 
pseudo, treatment, 890 
'Ptosis, Fergus' operation, 914 
Hess' operation, 911 
Motais’ operation, 915 
operations, 91 1 
Pagenstecher’s operation, 912 
Panas' operation, 912 
Sourdille's operation, 914 
Tansley-Ilunt operation, 913 
Wilder’s operation, 914 
Puboprostatic ligaments, 375 
Pulsating exophthalmos, 925 

compression of common carotid for, 
930 

diagnosis, 932 
(lifferential, 932 
drugs in, 930 
etiology, 926 
history, 925 

orbital operations for, 734 
pathology and pathogenesis, 928 
symptoms, 929 
treatment, 932 

Puncturn lachrymale, dilatation, 922 
I^incture, perineal, of membranous 
urethra, in stricture of urethra, 570 
IMpil, 856 


Pupil, dilator of, 856 
sphincter of, 856 

Purse-string suture for femoral hernia^ 75 
Pyelitis, 224 

and appendicitis, differentiation, 770 
treatment, 227 
Pyelonephritis, 224 

Pyeloplication in hydronei)hrosis, 224 
Pylephlebitis after operation for appendi- 
citis, 792 

complicating appendicitis, 749 
Pylonis and intestines, simultaneous 
stenosis, 048 

ulcer, and a))pendicitis, differentia- 
tion, 771 

Pyonephrosis, 224, 225 

Pyuria in surgical diseases of kidney, 192 


IIa('e, influence, in surgical affections, 
1139 

Rectopexy in prolapse of rectum, 139 
Recto-urethral flslula, 383 
Rccto-urethralis muscle, 337 
Rectovaginal fistula, 120 
treatment, 128 

Rectovesical defects, treatment, 121 
fascia, anatomy, 374 
flstida, 120 

treatment. 128 
Rectum, !d)sence, 119 
absorptive power. 114 
for gases. 11 1 
adenoma, 153 

amputation, for tumors of rectum, 100 

anatomy, lit) 

angioma, 154 

arteries, 111 

blood-supply. 111 

carcinoma, 151. See also Carcinoma 
of rectum . 
condyloma, 153 

diseases, influence of race, age, and 
sex in, 1152 
endothelioma, 158 
epitlielioma, 157 
examination, 115 
position, 110 
fetal development, 115 
fibrolijHnna . 154 
fibroma, 152 
fibromyoma, 154 
foreign bodies in, 123 
high fixation, in prolapse, 139 
imperforate, 119 
inflammation, 123 
treatment, 124 
laceration of wall, 122 
lipoma, 154 
lymphatics, 112 
lymphosarcoma, 157 
malformations, 117 
prognosis, 120 
treatment, 120 
melanoma, 1,58 
membranous obstruetion, 119 
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Rectum, mucous membrane, 1T2 

absorptive power, 114 ** 

physiologic functions, 113 
musculature, 113 
myoma, 154 
papilloma, 153 
physiologic functions, 113 
polyps, 153 

prolapse, 134. See also Prolapse of 
rectum. 
sarcoma, 157 
specula, 116, 117 
strictures, 132 
treatment, 133 
surgery, 110 
tenesTinis, 113 
tumors, 150 

abdominal operation, 165 
amputation of rectum, 160 
benign, 152 

coccygeal operation, 163 
connective-tissue, 157 
epithelial group, 154 
malignant, 154 
operation for, 160 
perineal operation, 102 
sacral operation, 163 
treatment, 15<S 
vaginal operation, 161 
ulcers, 129. also Ulcers of rectum. 
ureters <Mnptying into, 119 
uterus emptying into, 1 19 
vagina emptying into, 119 
valves, 113 
veins, 112 
wounds, 122 

Rectus tendon, advancement, in stra- 
bismus, 898 

shortening, in strabismus, 899 

Reducible liernia, 19 

Reformed artificial eye, 904 

Regiment, medical personnel and e<iuip- 
incnt, 950 

Regimental hospital, 951 
infirmary, 951 
c(|uipinent, 956 

ReicheFs theory of mechanism of stran- 
gulaied hernia, 12 

Resection of intestine, 722 

of temporal wall of orbit , Kronlein’s 
method, 907 

Retention catlieters in organic stricture 
of urethra, 551 
cysts of epididymis, 622 
of testis, 622 
of prostate, 381 

of urine , 5 1 3. Sec also Urine, retention. 

Retinal changes as symptom of brain 
tumors, 940 

Retrocolic fossa, anatomy, 735 

Retroperitoneal hernia. 99 

in inferior duodenal fossji, 99 
in mesenterico-parietal fossa, 99 
in mesocolic fossa, 99 
in paraduodenal fossa, 99 
in superior duodenal fossa, 99 
VOL. IV — 75 


Retroperitoneal infections from appendi- 
citis, 749 

method of exposing ureter, 260 
Rheumatoid arthritis and appendicitis, 
differentiation, 768 
Richter's hernia, 45 

Rifle, military, wounds by, 973. See 
also Gunshot W(mmls. 

Ring's ocular mask, 869 
Roser’s tliecipr of mechanism of strangu- 
lated hernia, 42 

Rubber gloves in hernia operations, 36 
Rudimentary penis, 483 
treatment, 484 
Rupture of bladder, 328 
diagnosis, 329 
prognosis, 328 
sources and mode, 328 
symptoms, 329 
tretitmcnt, 330 
of intestine. 610, 679 
diagnosis, 683 
pathogenesis, 679 
pathology, 681 
prognosis, 685 
symptoms, 683 
treatment, 685 
of kidney, 213 
pathology, 213 
prognosis, 216 
symptoms, 214 
treatment, 216 
of membrana tympani, 813 
treatment, 814 
of sclera, treatment, 886 
of superficial v(*ins of penis, 479 
of ureter, 248 
treatment, 249 
of urethra, ;)()4, 506 
treatment, 508 


Sac, hernial, 19. See also Hernia, sac. 
Sacciform kidney, 219 
Sacculated bladcler, 293 
treatment, 295 
Salpingitis, gonorrheal, 532 
Saphenous v;irix and hernia, differen- 
tiation, 27 

Sarcoma, epilndbar, treatment, 892 
influence of race, sex, and age in, 1158 
of kidney, 2 14 
of penis, 485 
of prostate, 468 
age occurring, 469 
symptoms, 470 
treatment, 471 
varieties, 469 
of rectum, 157 
of small intestine, 693 
.symptoms, 694 
of suprarenal glands, 270 
of testis, 263 
of urethra, 521 
Scalds in naval warfare, 1053 
treatment, 1056 
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Schlagintweit’s cystoscope, 281 
Schlemm’s canal, 854 
Schwartzschild’s operation for obturator 
heniia, 97 

Schweigger^s method of advancement 
of rectus tendon in strabismus, 
899 

of ripening cataract, 878 
Sciatic hernia, 98 
Sclera, operations on, 881 
rupture, treatment, 886 
Scleral sinus, 854 
sulcus, 854 

Sclerosis, fibrous, of cavernous bodies 
of penis, 482 

of corpus spongiosum, 482 
Sclerotic corpuscles, 854 
Sclerotomy, anterior, 881 
posterior, 882 
Scrotal hernia, 54 
hypospadias. 497 

Scrotum, anatomy and embryology, 588 
cancer, tj()0 
contusions, 598 
diseases, 598 
elephan tiasis , 599 

Charles’ operation, 1120 
surgical treatment, 1120 
erysipelas, 599 
gangrene, 599 
inflammation, acute, 598 
injuries, 598 
tumors, 600 
wounds, 598 
Sediments, urinary, 179 
Segregator, Cathelin’s, 281, 282 
Harris’, 280 

in surgical diseases of kidney, 193 
urine, 280 

Seminal vesicles, anatomy and embry- 
ology, 590 
calculus, 627 
diseases, 626 
inflammation, 627 
tuberculosis, 627 

Senile cataract, 865. See also Cataract, 
smile. 

Sex, influence, in surgical affections, 
1139. 

Sheath of prostate, anatomy, 373 
Shell-wounds, 971 
dressing, 955 
in naval warfare, 1046 
large fragments, 1048 
.small fragments, 1049 
treatment, 1049 
of hotly cavities, 972 
Ships, hospital, 1068. See also Hospital 
ships. 

Shock, catheter, 305 
treatment, 306 

from gun discharges in naval surgery, 
1057 

in gunshot wounds, treatment, 996 
in tropical surgery, 1079 
in wounds in naval warfare, 1058 


' Shock, urethral, 305 
I treatment, 306 

I Shortening of rectus tendon in strabis- 
i mus, 899 

Shoulder- joint, gunshot wounds, 1015 
; Shrapnel- wounds, 972 
I Sideroscopes, 892 

‘ Sigmoidopexy in prolapse of rectum, 139 
! Silver wire in prolapse of rectum, 138 
Sinus thrombosis complicating otitis 
media, 843 

Skin grafting in mastoid operation, 838 
without pedicle, in blepharoplasty, 
921 

Skull. See Cranium. 

Sliding hernia, 23 
of cecum, 20, 23 
Slitting canaliculus, 922 
Sloughing phagedena, 1131 
Snellen’s method of tenotomy of stra- 
bismus, 897 

ojxjration for ectropion, 920 
Sore, oriental, 1130 
treatment, 1131 
veld, 1132 

treatment, 1133 

Sounding in vesical calculus, 342 
sources of error, 343 
Sounds, introduction, 275 
lubrication, 274 
passing, 275 
sterilization, 274 
withdrawal, 278 

Sourdille’s operation for y)tosis, 914 
Spasm, sphincteric, 301 
Spasmodic stricture of uretlira, 540 
Speculum, Gruber’s aural, 802 
rectal, 116, 117 

Spermatic cord, acute hydrocele, 602 
anatomy and embryology, 589 
<liseases and injuries, 600 
hematocele, 600 
hematoma, 600 
hydrocele, 604 
treatment, 610 
torsion, in hernia, 5J1 
varicocele, 610. Sec also Vari- 
cocele. 

Spermatocele, 622 

Sphincter ani, stretching, in hemorrhoids, 
150 

of pupil, 856 
Sphincteric spasm, 301 
Spinal anesthesia in operations in naval 
surgery, 1024 

cord, gunshot wounds, 1005 
treatment, 1007 

disease and prostatic hypertrophy, 
differentiation, 425 
Spine, gunshot w’ounds, 1005 
treatment, 1007 
wounds, in naval warfare, 1051 
Splenic flexure, anatomy, 697 
carcinoma, 698 
treatment, 699 
inflammation, 697 
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Splenic flexure, tumors, 698 
Splint stretcher, 1066 
Splitting capsule of kidney, 257 
Stab wouiKls of penis, 477 
Stammering of bladder, 801 
Staphyloma, operations for, 890 
Stasis, fecal, in hernia 38 
intestinal, 653 
treatment, 656 
Stauungspapille, 938 
Stenosis of intestine, 647 

and pylorus, simultaneous, 648 
congenital, 647 

Sterilization of catheters and sounds, 274 
Stiffening, intestinal, 708 
Stilet, Guyon’s, 429 

Stokes* apparatus for transferring 
wounded at sea, 1072 
splint stretcher, 1066 
Stomach, carcinoma, influence of race, 
sex, and age in, 1158 
gunshot wounds, 1011 
hernia, 95 

operations upon, hemorrhage after, 
639 

ulcer, influence of race and sex in, 1 145 
Stone-searcher, 278 
method of using, 279 
Posner’s, 278 
Strabismus, 896 

advancement of rectus tendon in, 898 
concomitant convergent, operations 
for, 896 

<livergent, operations for, 899 
latent, operations for, 900 
paralytic, operations for, 900 
shortening of re(?tus tendon in, 809 
tenotomy in, 896 
Strangulated herni.a, 11 
liusch’s theory, 42 
clinicMl history, 44 
complications, 49 
diagnosis, 28, 45 
(lifTcrcntial, 45 
etiology, 41 

gangrenous, treatment, 50 

formation of artificial anus, 51 
method of operation, 52 
primary resection, 52 
hydrocele and, differentiation, 45 
in infants, 49 

inflamed hernia and, differentiation, 
45 

Kocher’s theory, 42 
Lossen’s theory, 42 
mechanism, 42 

obstructed hernia and, differentia- 
tion, 45 

of omentum, 46 
partial, 46 

pathologic anatomy, 43 
prognosis, 49 
reduction en bloc, 48 
Reichel’s theory, 42 
Roser’s theory, 42 
symptoms, 44 


Strangulated hernia, taxis, 47 
dangers, 48 
treatment, 46 
operative, 48 
methods, 48 
mortality from, 50 
taxis, 47 

Strangulation of intestine, 643, 664 

influence of race, age, and sex in, 
1144 

of Meckel’s diverticulum, 658 
of penis, 479 
Stretcher, apron, 1064 
splint, 1066 

Stretchers in naval surgery, 1062 
necessary features, 1063 
Stricture, bridle, of urethra, 540, 543 
of rectum, 132 
treatment, 133 
of urethra, 539 
acquired, 540 
annular, 541 
bridle, 540, 543 
buttonhole operation, 570 
centric, 541 
cicatricial, 541 
Cock’s operation, 576 
complete, 541 
complications, 543 
congenital, 540 
diagnosis, 545 
dilatation, continuous, 555 
with filiform bougie, 556 
gradu.'d, 552 

with filiform bougie, 553 
modified rapid, 556 
instruments, 557 
operation, 558 
di\ailsion, 560 
eccTentric, 541 
electrolysis in, 579 
etiology, 541 
impermeable, 541 
indurated, 541 
inflammatory, 540 
irritable, 541 
large caliber, 541 

gradual dilatation in, 553 
notluiar, 541 
operation for, 552 
organic, 540 

falsci passage from instrumenta- 
tion, treatment, 552 
meatotomy in, 550 
retention catheters in, 551 
treatment, 548 
anesthesia in, 551 
general considerations, 548 
partial urethrectomy, 579 
pathology, 541 

perineal puncture of membranous 
urethra, 570 
permeable, 541 
recent, 541 
recurring, 541 
resilient, 541 
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Stricture of urethra, small caliber, 541 
soft, 541 
spasmodic, 540 

suprapubic cystotomy with retro- 
grade catheterism, 577 
symptoms, 544 
total urethrectomy, 579 
urethral retrograde catheterism, 
576 

urethrectomy, 579 
urethrotomy, 560. See also Ure- 
throtomif. 
varieties, 540 
White's scale in, 545 
Stripping urethra in gonorrheal urethritis 
in female, 531 

Subcecal fossa, anatomy, 735 
Subparietal injuries of kidney, 213 
Subphrenic abscess coniplicating ap- 
pendicitis, 748 

Suction operation for congenital or soft 
cataract, 876 
Sugar in urine, 178 
Supernumerary bladder, 293 
kidneys, 201 
testicle, 598 

Supply depot, advanced medical, in 
military surgery, 957 
Suppurating perinephritis, 209 
prognosis, 212 
symptoms, 210 
treatment, 212 

Suppuration complicating wounds in 
naval warfare, 1060 
of kidney, 224 
pathology, 225 
symptoms, 226 
treatment, 227 
Suppurative cystitis, 310 
Suprachoroidal membrane, 857 
Suprapubic cystotomy with retrograde 
catheterism, in stricture of urethra, 
577 

lithotomy, 366 

accidents and complications, 370 
after-treatment of suprapubic 
wound, 369 
in female, 371 
technic, 367 

prostatectomy for cancer, 463 
for hypertrophy, 432 
Suprarenal glands, abscess, 270 
absence, 269 
adenoma, 270 
anatomy, 269 
carcinoma, 270 
cysts, 270 
glioma, 270 
hypernephroma, 270 
sarcoma, 270 
surgery, 183, 269 
tuberculosis, 269 
treatment, 270 
tumors, 270 
treatment, 271 

Supravaginal lymph-spaoe, 861 


Surgical diseases, examination of urine 
in relation to, 168 
influence of race, sex, and age in, 
1139 

of tropics, 1085 
kidney, 224 

tuberculosis, influence of race, sex, and 
age in, 1153 

Suspensory ligament of eyeball, 851 
Suture, Connell's, of intestine, 715 
Cushing's, of intestine, 715 
Czerny's, of intestine, 713 
Halsted's, of intestine, 715 
Lembert’s, of intestine, 714 
material in hernia operations, 36 
of intestine, 713 

purse-string, for femoral hernia, 75 
Suturing eyelids, 917 
Symblepharon, operations for, 88 
Teale's operation, 888 
Sympathetic ophthalmitis from injury, 
887 

treatment, 887 
Syphilis in tropics, 1083 
of epididymis, 621 
of kidney, 233 
of testis, 621 

Syphilitic ulcers of anus and rectum, 131 
Szymanowski's operation for fistula of 
urethra, 582 


Tabes dorsalis and appendicitis, differ- 
entiation, 768 

Tansley-Hunt operation for ptosis, 913 
Tarsal cartilages, 858 
Tarsorrhaphy, 917 
angular, 917 
lateral, 917 
median, 917 
Tattooing cornea, 892 
Taxis in st rangulat ed hernia, 47 
dangers, 48 

Teale's o])eration for symblepharon, 888 
Tear passages, operations on, 922 
Tendon, rectus advancement of, in stni- 
bismus, 898 

shortening of, in strabismus, 899 
Tenesmus, recital, 1 13 
Tenon's capsule, 851 
space, 851 

Tenotomy in strabismus, 896 
Teratoma of testis, 624 
Test, Cammidge’s, 181 
for glycosuria, 173 
Opie’s ethylbutyrate, 182 
phlorizin, 173, 175 
Testicle, abnormal movability, 615 
absence, 598 

anatomy and embryology, 589 
carcinoma, 624 
dermoid cysts, 624 
descent, 591 
dislocation, 615 
inflammation, acute, 616 
treatment, 617 
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Testicle, inflammation, chronic, 619 
injuries, 616 
misplaced, 592 

Bevan’s operation, 594 
retention cysts, 622 
sarcoma, 623 
supernumerary, 598 
syphilis, 621 
teratoma, 624 
torsion, 615 
tuberculosis, 619 
treatment, 620 
tumors, 623 
undescended, 592 

Be van’s operation, 594 
Tetanus complicating gunshot wounds, 
992 

wounds in naval surgery, 1061 
influence of race, sex, and age in, 1159 
Thamiiria in surgical diseases of kidneys, 
190 

Thiersch’s method of restoring penile 
urethra, 499 

operation for epispadias, 499, 502 
treatment of prolapse of rect um, 138 
Thompson’s dilator as guide in external 
perineal urethrotomy, 568 
Thrombosis of mesenteric vessels and 
appendicitis, dilTcrcntiation, 769 
sinus, complicating otitis media, 843 
Thrombotic hemorrhoid, 142 
Todd’s method of advancement of rectus 
tendon in strabismus, 899 
Torek’s operation for appendicitis com- 
plicated with inguinal hernia, 80 
Torsion of omen turn, 630 
in hernia, 52 

of spermatic cord in hernia, 53 
of testis, 615 

Trachoma,, grattage operation, 892 
Knapp’s operation, S91 
operations for, 891 
Trardor, Young’s prostatic, 442 
Transformation, fibrous, of penis, 482 
treatment, 483 
osseous, of penis, 482 
treatment, 483 

Transperitoneal method of exposing 
ureter, 261 

Transportation board in naval surgery, 
1062 

of patients in field, 956 
of Wounded after naval engagement, 
1062 

in naval engagement, 1041 
to hospital ship, 1072 
Traumatic cataract, operations and 
treatment, 876 

Trichiasis, Hotz’s operation, 915 
operations for, 915 

Tropical abscess of liver, 1109. See also 
Abscess of liver, tropical. 
chancroid, 1083 
diabetes, 1084 
diseases, 1075 
surgical, 1085 


Tropical dysentery, 1101. See also Dys- 
entery, tropical. 

surgery, anemia complicating, 1080 
anesthetics, 1084 
beri-beri complicating, 1083 
food and habits of natives and 
Europeans, 1078 

general conditions affecting, 1075 
influence of climate, 1076 
instruments, 1084 
malaria complicating, 1081 
opium habit complicating, 1082 
shock in, 1079 
time of operation, 1085 
wound infection, 1080 
syphilis, 1083 
tu bercu losis , 1 083 
tumors, 1084 
ulcers, 1129 
Truss, frame, 31 

French, for feinoral hernia, 31, 32 
Knight, 31, 32 
Tuberculosis in tropics, 1083 
of bladder, 316 
diagnosis, 318 
symptoms and signs, 317 
treatment, 318 
of cecum, 702 

and appendicil is, differentiation, 767 
diagnosis. 706 
etiology, 703 
Mikulicz’s treatment, 709 
morbid anatomy, 703 
results of operation, 779 
symptoms, 704 
treatment, 707 
of Cowper’s glands, 539 
of epididymis, 619 
treatment, 620 
of kidney, 228 
etiology, 228 
pathology, 229 
sympton'is, 230 
treatment, 231 
of prostate, 401 
diagnosis, 104 
pathology, 402 
symptoms, 403 
treatment, 405 
of seminal vesicles, 627 
of suprarenal glands, 269 
treatment, 270 
of testis, 619 

treatment, 620 . 

of urethra, 519 
treatment, 520 
of vermiform appendix, 761 
complications, 763 
freciuency, 761 
pathology, 761 
prognosis, 763 
results of operation, 779 
symptoms, 762 

surgical, influence of race, age, and sex 
in, 1153 

Tuberculous hernia, 53 
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Tuberculous ulcers of anus and rectum, 
130 

Tumors, benign, influence of race, age, 
and sex in, 115:1 
blood, of auricle, S07 
in tropics, 1084 

influence of race, age, and sex in, 115:1 
malignant, influence of race, sex, and 
age in, 1154 
of anus, 150 
benign, 152 
connective-tissue, 157 
epithelial group, 154 
malignant, 154 
treatment, 158 

of auditory meatus, external, malig- 
nant, 809 

of auricle, benign, 807 
malignant, 809 
of bladder, 321 . 
classification, 321 
diagnosis, 322 
extirpation of bladder, 324 
local characteristics, 321 
prognosis, 323 
symptoms, 322 
treatment, 323 
x-rays in treatment, 325 
of brain, choked disc as symptom, 937 
eyeground as means of diagnosis, 
937 

optic nerve atrophy as symptom, 
940 

neuritis as symptom, 937 
papillitis ns symptom, 737 
retinal changes as symptom, 940 
temporary amaurosis in, 941 
visual acuteness as symptom, 941 
of cornea, treatment, 892 
of Cowper’s glands, 539 
of kidney, 243. See also Kidney, 
iumtn’s. 

of orbit, removal, 906 
of pelvis of kidney, 247 
of penis, 484 
of rectum, 150 

abdominal operation, 165 
amputation of rectum, 160 
benign, 152 

coccygeal operation, 163 
connective-tissue, 157 
epithelial group, 154 
malignant, 154 
operation for, 160 
perineal operation, 162 
sacral operation, 163 
treatment, 158 
vaginal operation, 161 
of scrotum, 600 
of splenic flexure, 698 
of suf)rarcnal glands, 270 
treatment, 271 
of testicle, 623 
of ureter, 253 
of urethra, 521 
papillitis, 938 


Tunica albuginea, 589 
vaginalis, anatomy, 589 
chronic inflammation, 602. See also 
Hydrocele of tunica vaginalis, 
diseases and injuries, OCX) 
hematocele, 600 
hematoma, 600 

hydrocele, 602. See also Hydrocele 
of tunica vaginalis. 

Tuttle’s operation for fistula of urethra, 
586 

Tympanic attic, 799 
vault, 799 

Typhlitis, 727. Sec also Appendicitis, 

Typhoid fever, perforation in, 690 
appendicitis, 760 
diagnosis, 769 
treatment, 760 
ulcer, perforating, 691 


Ulckhative cystitis, 310 
Ulcers, endemic, of tropics, 1129 
gastric, influence of race and sex in, 
1145 

of anus, 129 
amebic, 130 
dysenteric, 129 
malignant, 131 
treatment, 132 
syphilitic, 131 
tuDerculous, 130 
of bladder, simple, 310 
of cornea, operative treatment, 884 
of duodenum, 686 
perforated, 686 
of jejunum, 693 

of pylorus and .appendicitis, differen- 
tiation, 771 
of rectum, 129 
amebic, 130 
dysenteric, 129 
malignant, 131 
treatment, 132 


syphilitic, 131 
tuberculous, 130 



Umbilical cord, hernia, 82 
hernia, 82 
in a<lults, 85 

accidents and dangers connected 
with, 87 
diagnosis, 86 
in children, 84 

mechanical treatment, 32 
treatment, 83, 87 
mechanical, 87 
operative, 87 

lllake’s method, 90 
eraser’s method, 90 
Mayo’s method, 88 
prognosis, 84 

Umbilicus, fecal opening at, 1 19 

Umbo, 803 

Undescended testicle, 592 
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Undescended testicle, Bevan’s operation, 
594 

Urea in urine, estimation, 171 
Ureter, calculus in, 233, 250 

and appendicitis, differentiation ,768 
treatment, 252 
catheterization, 288 
difficulties and impediments, 292 
in female, 290 

in surgical diseases of kidney, 193 
diseases, 248 

emptying into rectum, 119 
exposing, methods, 260 

retroperitoneal method, 260 
transperitoneal method, 261 
hernia, 80 
implantation, 265 
into bladder, 265 
into intestine, 267 
into renal pelvis, 265 
lateral, 262 

Van Hook’s method, 264 
injuries, 248 
treatment, 249 
malformations, 203 
operations on, 260 
rupture, 248 
trciitmcnt, 249 
surgery, 183 

topographic anatomy, 187 
tumors, 253 
wounds, 248, 249 
Ureterectomy, 263 
Ureteritis, 250 

and appendicitis, differentiation, 768 
U retero-anastoinosis , 262 
invagination method, 264 
I " reterocystostomy , 265 
I ’ retero-ent erostomy , 267 
Uretcro-lithotomy, 261 
Ureterorrhaphy, 262 
Urctlira, anatomy, 473 
calculus in, 512 
carcinoma, 521 
congested patches, 494 
contusions, 504 
treatment, 505 

fistula, 580. Sec also Fistula of ure- 
thra. 

foreign bodies in, 509 
treatment, 510 
gonorrhea, in female, 531 
treatment, 533 
granular patch, 495 
gunshot wounds, 1013 
inflammation , 521 . Sec also Urethritis. 
injuries, 504 
length, 473 
malformations, 497 
membranous, 474 

perineal puncture, in stricture of 
urethra, 570 

nacreous patches, 495, 523 
papilloma, 521 
penile, 474 

Thiersch’s method of restoring, 499 


Urethra, prostatic, 474 
rupture, 504, 506 
treatment, 508 
sarcoma, 521 

stricture, 539. See also Stneiure of 
urethra. 

stripping, in gonorrheal urethritis in 
female, 531 
surgery, 494 
tuberculosis, 519 
treatment, 520 
tumors, 521 

wounds. 504. See also Wounds of 
urethra. 

Urethral fever, 305 
treatment, 306 
retrograde catlieterism, 576 
shock, 305 

treatment, 306 
tablet depositor, Tjewis’, 287 
Urethrectomy in stricture of urethra, 579 
partial, in stricture of urethra, 579 
total, in stricture of urethra, 579 
Urethritis, 521 
acute posterior, 524 

relative incontinence of urine in, 
525 

severe, treatment, 528 
anteroposterior, 521 
chronic anterior, 528 
posterior, 529 
treatment, 529 
concomitant, 521 
glandular, 523 

gonorrheal, acute anterior, 253 
in female, 531 
treatment, 533 
irritative, 522 

specific, 521, 522. See also Gonorrhea. 
Urcthropenile fistula, 580 
Urethroperineal fistula, 580, 583 
symptoms, 583 
treatment, 584 

Urethropcrineorectal fistula, 584 
symptoms, 585 
treatment, 585 

Urethrorectal fistula, 580, 584 
symptoms, 585 
treatment, 585 

Urethrorrhaphy in fistula, 581 
Urethroscope, 494 
Urethroscopy, 494 
U^ethroscrotal fistula, 580, 583 
symptoms, 583 
treatment, 584 
Urethrotome, Gross, 562 
Otis, 562 

Urethrotomy, external and internal com- 
bine(f, 565 
perineal, 565 

for stricture permeable only by 
a filiform, 570 
Horwitz’s method, 574 
technic, 565 

Wheelhouse’s operation, 573 
with guide, 567 
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Urethrotomy, external perineal, with 
Thompson dilator as guide, 568 
without a guide, 572 

for traumatic stricture and 
rupture, 576 
internal, 660 

after-treatment, 561 
anil external combined, 565 
for impermeable stricture of ante- 
rior urethra, 568 

for strictures of large caliber, 561 
of small caliber, 568 

in deep urethra, 5(i4 
Urinary abscess, 507 
Urine, acetone in, 180 
albumin in, 177 
blood in, 17S 

in surgical diseases of kidney, 191 
/?-oxybutyne acid in, ISO 
chlorids in, estimation, 172 
cryoscopy, 172 

in surgical diseases of kidney, 194 
diacetic airid in, ISO 
ditTerentiation, 279 
disturbances, 299 

examination, in relation to surgical 
diseases, 16S 

in surgical diseases of kidneys, 190 
excretion of abnormal substances, 
testing, 178 
extravasation, 506 
treatment, ">08 
formed elettients in, 179 
incontinence, 808 
indican in, ISO 
nitrogen in, estimation, 171 
quantity excreted, in twenty-four 
hours, 177 

relative incont iniMice, in acute i)osterior 
urethritis, 525 
retention, 299, 513 
acute, symiitoms, 514 
associated with fibroid thickening of 
prostatiir isllimus, treatment, 518 
causes, 300 

chronic, symptoms, 514, 515 
from coagulation of blood in bladder, 
treatment, 51 S 

from impassable stricture, treat- 
ment, 51 S 

from prostatic hypertrojjby, treat- 
ment, 517 

from vesical calculi or tumors, treat- 
ment, 51 S 
hysteric, 514 
paralytic, 514 
symptoms, 802 
treatment, 802, 515 
sediments in, 179 
segregators, 280 
sugar in, 178 

tests, for pancreatic disease, 181 
urea in, estimation, 171 
Uterus, carcinoma, influence of race, sex, 
and age in, 1157 
emptying into rectum, 119 


Uterus, gonorrhea, 532 
treatment, 534 
hernia, 81 
treatment, 82 


Vauina emptying into rectum, 119 
Vaginal hernia, 107 
lithotomy, 871 
Vaginitis, gonorrheal, 583 
treatment, 585 
Valves, Houston’s, 118 
of rectum, 113 
Varicocele, 610 

and hernia, difTerentiation, 27 
llevan’s operation, 618 
diagnosis. 611 

influence of race and age in, 1 150 
treatment, 612 
operative, 612 

Varicose aneurism from gunshot wouials, 
980 

veins, influence of race, age, and sex in, 
1119 

Varix, aneiirismal, from gunshot wounds, 
080 

saphenous, and liernia, difTerentiation, 
27 

Vasa elTerentia, 589 

\'ascidar (‘omplications of appendicitis. 

Vein, dorsal, of penis, ligation, 490 
Veins, liemorrhoidal, 112 
of ])rostatc, 876 
of rectum, 112 

superficial, of penis, mpturc, 479 
varicose, influence of race, sex, and age 
in, 1149 
Veld sore, 1 132 

treatment, 1188 
Ventral hernia, JK) 

following laparotomy, 92 
treatment, 98 

lipoma and, differentiation, 91 
symptoms, 91 
treatment, 91 

Vermiform apy)endix, actinomycosis, 760 
anatomy, 729 
arteries, 781 

calculi in, as cause of appendicitis, 
742 

foreign bodies in, as cause of appen- 
dicitis, 742 
hernia, 78 
etiology, 79 
treatment, 79 
lymphatics, 732 
lymphoid tissue, 733 
mucosa, 733 
nerves, 732 
serosa, 733 
structure, 733 
submucosa, 733 
surface landmarks, 733 
surgery, 727 
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Vermiform appendix, tuberculosis, 761. 
See also Tuberculosis of vermiform 
appendix, 
veins, 732 

Vesicoprostat ic plexus, 112 
Vessie f^cale, 377 

Vienna method of enucleatiorr of eyeball, 
901 

Visual acuteness as symptom of brain 
tumors, 941 
“ Vitreous, 87)8 
membrane, 8^)7 
Volvulus, (366 

after operation for appendicitis, 790 
influence of race, aj^e, and sex in, 1144 
Vulva, jronorrhea, 532 
trcaiinent, 534 
Vulvitis, gonorrheal, 532 
treatment, 531 


Wanijerino kidney, 204 
etiolojry, 205 

symptoms and diagnosis, 206 
treat iiKMit , 207 

Wax injection for fistula in ano, 127 
\\W)l)ed i)enLs, 483 

Wheelhoust5\s method of external ure- 
throtoinj^, 573 
White line, Hilton’s, 113 
Whitehead’s optiration for hemorrhoids, 
148 

W'hite’s scale in stricture of urethra, 545 
Wilder’s o|)eration for f)tosis, 914 
W^inslow, foramen of, lu'rnia through, 103 
treatment, 104 

AVorth’s method of advancement of rec- 
tus tendon in strabismus, 899 j 

Wounded, disposition, in naval engage- j 
nienl, 1038 i 

transportation, after naval engage- 
ment, 10()2 

in naval engagement, 1041 
to hospital ship, 1072 
Wounds by artillery projectiles, 970 
by firearms, 970. See also (hinshot 
wounds. I 

by military rifle, 973. See also Oun- | 
shot wounds. 
canister-, 973 

corneosclera I , t rea t men t , 885 
flesh, of cranial region, in war, 1000 
gunsl lot . 970. See also Gunshot wounds. 
in naval wjirfare, 1043 
cause, 1014 
complications, 1060 
considerations affecting ultimate 
outcome, 1061 

erysipelas complicating, 1061 
gangrene conuilicating, 1061 
general considerations, 1043 
hemorrhage in, 1085 

treatment, 1059 , 

inflicted by shells, 1046. See also 
Shell-wounds. ; 


Wounds in naval warfare, nature, 1043 
prognosis, 1060 
shock in, 1058 

suppuration complicating, 1060 
• tetanus complicating, 1061 
in war by cutting inst ruments, 967 
by hand weapons, 966, 967 
by miscellaneous destructives, 969 
by small arms, 973. See also Gun- 
shot woumis, 

by striking weapons, 967 
by thrusting instruments, 968 
treatment, 965 

infection, in tropical surgery, 1080 
of abdomen by hand weapons, in war, 
969 

of anus, 122 

of bladder, 328. See also Rupture of 
bladder. 

of body regions in war, 999 
of chest by hand weapons, in war, 969 
of conjunctiva, treat i!»ent, 885 
of cornea, treatment, 885 
f)f cranial ngion in war, 1000 
of cranium by hand weapons, in war, 
968 

in naval warfare, 1050 
of ear in naval warfare, 1052 
of extremities in naval warfare, 1051 
of eve in naval warfare, 1052 
of kulney, 212, 217 
gunshot, 218 
treatment, 219 
inciserl, 218 
f)unctured, 218 

of lower ext remit y in naval warfare, 
1052 

of mesentery, 633 
of penis, 477 
contused, 477 
gunshot, 477 
inciscMl, 477 
lacerated, 477 
])unctnred, 477 
stab, 477 
of j)rostate, 382 
t reatment , 383 
of rectum, 122 
of scrotum, 598 
of spine in naval warfare, 1051 
of upper extremity in naval warfare, 
1052 

of ureter, 248, 249 
of urethra, 504 
pinshot, 504 
incised, 504 
punctured, 504 
subcut an(H)Us '*ontusecl, 504 
treatment, 505 

regional, in naval warfare, 1050 
shell-, 971 

in naval warfare, 1046. Sec also 
Shell-woumls. 
of body cavities, 972 
shrapnel, 972 

Wrist, gunshot wounds, 1015 



1194 


INDEX. 


X-RAYS in surgical diseases of kidney, 
196 

in tumors of bladder, 325 


Yaws, 1133 
course, 1131 
syinptonis, 1134 
treatment, IJL35 

Young^s modification of Freudenberg^s 
Instrument for prostatotomy by 
galvanocautery, 430 
operation for cancer of prostate, 465 
results, 468 

for prostatic hypertrophy, 439 
closure, 446 

continuous irrigation, 447 
cutaneous incision, 439 
enucleal ion of lateral lobes, 443 
of middle lobe 443 


Young’s operation for prostatic exposure 
of membranous urethra, 440 
incision of capsule, 442 
infusions, 449 

insertion of finger into bladder, 
444 

instrumentation, 450 
management of wound, 449 
mortality, 452 
outdoor treatment, 449 
position of patient, 439 
removal of calculus, 446 
results, 4^ 
stay in hospital, 450 
prostatic tractor, 442 


Zambesi idcer, 1131 
Ziegler’s iridotoniy, 875 
Zonular cataract, 875 
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